Minimax Optimization of Continuous Search Efforts for the Detection of a Target by Dambreville, Frédéric & Le Cadre, Jean-Pierre
HAL Id: inria-00072428
https://hal.inria.fr/inria-00072428
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Minimax Optimization of Continuous Search Efforts for
the Detection of a Target
Frédéric Dambreville, Jean-Pierre Le Cadre
To cite this version:
Frédéric Dambreville, Jean-Pierre Le Cadre. Minimax Optimization of Continuous Search Efforts for
the Detection of a Target. [Research Report] RR-4194, INRIA. 2001. ￿inria-00072428￿
IS
S
N
 0
24
9-
63
99
   
   
 IS
R
N
 IN
R
IA
/R
R
--
41
94
--
F
R
+
E
N
G
ap por t  
de  r ech er ch e 
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Minimax Optimization of Continuous Search
Efforts for the Detection of a Target
Frédéric Dambreville, Jean-Pierre Le Cadre
N˚4194
Juin 2001
THÈME 3
   	 
 	  !"	#%$'&
(*)+,#-./0,#1.&!324!5!"$6 * 78	#:9!5
;-<=?>-=?<A@CB+DEGFIH:<JLK.@CMNMOJQP.RSJTEGUWVXY@CJ?<A<J[Z\J+]^ES>:<J
_`bacedfg hjiLkldmlnpoklqsrpit`brpcecduvcwnpox`yqsibd0z
q{cwn0|}d~zybr}iyibd~zSor}iyinpqs~~lnpiyod~
mrdk"qs~kln
npyQr}mk"bd,mdox`bdmox`bdi}bAp+g pbq{ippyg }^np|}d~
:AbpL   inp¡£¢¤klqsonp¡¤md~r}¡{yklq{r}irp¥G~dAnpmox`¦kl`bdr}m¢bmr}§y¡sdc~zpnp~:¥Or}mcwn0¡sqs¨d§L¢
©ª¬«¦ªp­r?r}bcenpi®zpcenA¢§Gdnpyb¡sq{d¯"q£kl`~rpced5cr?bd¡Td°?kldib~q{r}i¦klrY±0npmqsr}b~:md~r}bmod
cwnpibnp|}dcdiLknpib²nkxnt¥Ob~qsr}iIqs~~bd~ª[³Tbox`´cdk`brTIqs~§np~d²r}i´nµbmr}§np§yqs¡sq{~u
klqso^bmqsr}mnp§Gr}yk,k`bdeklnpm|}dkAª¶%±pdi²~ryz-kl`yqs~npbbmr·°Tq{cwn0kqsr}i¸¥Orpm§bq{b~n0i¤¢+mdAnpoklq£±}d
§Qd`nA±Tq{r}mrp¥kl`yd,klnpm|pdkAª   ~¹n^ymd¡{qscqsin0m¢^~kdºklr·¯5n0mb~"mdnpokq{±pd,klnpm|pdk~klby¢~»u
kxnpiby~k`bd"bmrp§b¡sdc¼rp¥Qmd~r}bmod¹b¡½n0odcdiLk6bibydm6n	ceq{ibqscen°|Lnpcdor}iLkd°?kAª'_`bq{~
mdGr}mkq{~md¡sn0kldIklrµ¾np¿npqNÀÁ~	¯Âr}m¿[np§Gr}yk,k`bdw|Ln0ced^b¡snpodcedi¤krp¥md~r}bmod~¥Or}m
kl`bdYydkldokqsr}irp¥-n~kxn0kqsr}ibnpm¢kxnpm|}dkª'Ãr·¯Âd±pdmzk`bqs~Âqsibq£klq½n0¡Gymr}§b¡{dcqs~\d°?kldibbd
§¤¢wnpbyqsib|ibd¯Änpibcr}md|}dibdmnp¡Qor}ib~klmln0qsiLkl~znp¡s¡{r·¯"qsib|ncr}md~b§Tkl¡sdcer?bd¡sqsiy|
rp¥-k`bd	kxnpm|}dk¹n0ibtmd~r}bmod,§Qd`nA±Tq{r}m~ª
ÅtÆLÇÉÈÊ¦Ë Ì-p ³Tdiy~r}mÍÎ"d~rpbmod+Ïµnpin0|}dcdiLkAzklnpm|}dkbdkldoklq{r}i®z³Tdnpmox`
|LnpcdpzS³Tdnpmox`kl`ydr}m¢}zS"d~rpbmodnp¡{¡sr?oAn0kqsr}i
ÐÒÑ-ÓjÔjÕ·ÖÓ×-Ø£ÔjÙCÚÛ
Unité de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)
Téléphone : 02 99 84 71 00 - International : +33 2 99 84 71 00
Télécopie : 02 99 84 71 71 - International : +33 2 99 84 71 71

 ,   Y  jº !5)+#. !Î#:!"$'&!5#:$'&!
$\e  #  !5!"$6  »!3$Â!
	
  
   n¹m~r}¡{yklq{r}i¦npibnp¡{¢¤klq¤bdÂyd~%bmr}§b¡{acd~:yd³Tdnpmox`_`bdr}m¢pzLor}ccd
¡ ÀÁn^¥Or}mcwn0¡sqs~,©ª «ªQ­r?r}bcenpi®zSGdykkmdnpbb¡{q¤bdnA±}do?yd¡¤bd~Yd°?kdib~qsr}ib~bd
cer?ba¡{dbd~\~q{kn0kqsr}i±pn0mqsd~Âbd|}d~kqsr}iydYmd~~rpbmodYdkyd¥Ob~qsr}iydbr}iyibd~ª
 dY|}diymdYbdcekl`br?bdY~dY§np~d	~bm5yinbmq{r}mqGbmr}§np§bq{¡sq{~kld"bd¡½noqs§b¡{dpª¹ibdkld¡s¡{d
npbbmr·°Tq{cwn0kqsr}iµibdeGdmcedknp~,bdcer?b¡{qs~dmY¡NÀÁ±}diLkbd¡{¡sd^mnpokq{±?q{kbde¡snoqs§y¡sdpª
ibdYkxnpGdym¡{qscqsin0qsmd¡ À klybdbdoqs§y¡sd¹mAn0oklq£±}dYm~qsbdYbnpib~\¡{d~5ymr}§b¡{acd~6bd
b¡½npodcdiLk'bd~'md~~rpbmod~6npib~'¡{d5or}iLkd°?kld"bd-dT°cqsibqÒujcen°Qª  dmlnpyQr}mk'bmdib
or}ccedGr}q{i¤kydbnpmk\¡{d5klmlnA±0npq{¡bd¹¾np¿npqor}ibodmin0i¤k\¡sd:dbd¹¡ ÀÁnp¡s¡{rTon0klq{r}iyd~
md~~r}ymod~5Gr}bm6¡½n,bkdokqsr}ie®À bibdoqs§b¡{d"~kxnklqsrpibinpq{mdpª  dbmr}§b¡{acd¹q{ibq{kq½np¡ynkl
kldibb^npm:¡ ÀÁnpr}iboklq{r}ibdiyr}y±}d¡s¡{d~'orpi¤kmlnpq{iLkld~zLQdmcdkkxnpiLk'bd~'cer?b¡sqs~n0klq{r}ib~
b¡sb~~r}bb¡{d,btor}cQr}mkldcedi¤k5bd,¡½noq{§b¡sdYdk¹bd~¹md~~rpbmod~ª
 Ë   È  
   d~klq{r}iµydoAn0ykldbm~z"!kldoklq{r}i®zWpdT°µbdmdox`bdmox`bd0zW_`br}mqsdbd
¡½n¦mdox`bdmox`bdpz   ¡{¡sr?oAn0kqsr}iwbd,md~~r}ymod~
 
	 !#"%$'&()!*,+ f
-Î,.	
.0/2134#5 ³TdAn0mox`µd76ÉrpmkAz
.089:5 _-rpklnp¡Wnpcr}biLk"rp¥-~dnpmox`td:6Qr}mkz
.0;<1,34%5 'mr}§bnp§bqs¡{qs~klqso¹kxnpm|}dk"yqs~kmq{§byklq{r}i®z
.>=?9:5 _-rpklnp¡®kxn0m|}dk"bmr}§bnp§bqs¡{q{kj¢pz
.A@CBD1/2134E4%5  r}ibyq{klq{r}inp¡Qibr}iºbdkdoklqsrpiºymr}§n0§bqs¡{q{kj¢}ª
F G ^W#-  º$6
_`bd"qsibq£klq½n0¡?¥Omnpced¯\rpm¿r0¥W³Tdnpmox`_`bdr}m¢IH JH JKH fLJNz?q{iLklmr?bbod^§L¢©ª «ª}­r?r}bcenpi
npib+`bqs~	or}¡s¡{dAnp|pbd~z®~dkl~	kl`bd^|}dibdmnp¡%bmr}§b¡{dc4r0¥Âk`bdbdkdoklqsrpiIrp¥Ânkxn0m|}dk,qsi+n
~npodpz}q{i±?qsd¯´rp¥Sr}ykqscqs¨n0klq{ib|5kl`bdÂbdkdoklqsrpi¦md~r}bmod~ª   kl`br}mr}b|}`d°?kldib~q{r}i¦rp¥
kl`bdYymqsrpm6¥Or}mcwn0¡sqs~c `np~\§Qddicwn0bd§L¢w©\mr·¯"iklr·¯\npmb~Âkl`bdYydkldokqsr}in0k\~d±}dmnp¡
Qdmqsr?b~r0¥~dAnpmox`MHONJHOPLJNª _`bd~d[~q{ceb¡{d¸§bykcdAn0ibqsib|0¥Ob¡¥Or}mcwn0¡sqs~c ¯\dmdInp¡s~r
npbb¡{qsdklr¦±0npmqsr}b~Âmd~r}bmod	cenpinp|pdcdiLknpiyn0kxn¥Ob~q{r}iqs~~bd~QHSRJ ª©\TkAzbq{inp¡s¡
kl`bd~d¦bmr}§b¡{dc~zQnwbmrp§np§bq{¡sqs~klq{oymqsrpmr}itkl`bdkxnpm|}dk¯5np~md ¤bq{md®ªYhji+npbyq{klq{r}i®z
qsi²oAn0~drp¥cer·±?qsib|¸klnpm|pdk^bmr}§b¡sdce~z6nIÏtnpm¿0r ±?qsnpi `L¢?Grpkl`bd~q{~q{~ibdod~~lnpm¢²¥Or}m
np¡s|}rpmq{k`bcqsomdAnp~r}ib~ªUT `yqs¡sdkl`yqs~e¥Orpmcenp¡sq{~c q{~w~WVeoqsdi¤kw¥Or}mnp¡{cerp~kX»np~~q£±}d7Y
kxnpm|}dk~z5q£keq{~^b~d¡sd~~w¯"`bdi*n+klnpm|pdke`np~enIorpceb¡{d°[ZCnpib mdAn0¡sqs~klq{o\cr ±pdpª*hji
nµceq{¡sq£kxnpm¢¸orpi¤kd°?kd~Gdoqsnp¡s¡£¢}z.kl`bd§Gd`bn·±?q{r}mrp¥\kl`bdXjqsiLkldmd~klq{ib|LY^klnpm|}dkl~qs~iyrpk
ibdykmlnp¡n0iboAnpibiyrpk¹§Qd,crTbd¡sdº§L¢n~qscb¡sdYymr}§n0§bqs¡{qs~kqsobmq{r}mª   or}ibodq{±0np§b¡{d
¯5nA¢ ¥Or}mwdib`npiboqsib| k`bdµymqsrpmwr}i k`bdµklnpm|}dkq{i n8cenpibibdmek`n0kq{iL±}r}¡£±}d~cr}md
bmr}Gdm¡{¢ kl`bd[or}cb¡{d°Tq{kj¢ r}mkl`bd+mdnpokq{±pdibd~~µr0¥kl`yd+klnpm|pdkAzqs~klr orpib~q{bdmºn
ceq{iTujcen°t|Lnpcd¦±}dm~q{r}i[rp¥5­¹rTrpbcwn0i[rpyklq{ceq{¨An0kqsr}itbmr}§y¡sdc~ª^¾np¿npq'bmd~diLkld
npib ~r}¡{±pd²q{kqsi0HO]LJ\nµ|Ln0ced¯"q{kl`8b¡½npodcdiLk¦r0¥md~r}bmod~¦¥Or}mk`bdbdkldoklq{r}i rp¥
n~kxn0kqsr}ibnpm¢¸klnpm|pdkAª^hji+kl`bq{~	¯\r}m¿¸kl`bd^or}ib~kmlnpq{iLkl~,r}i[|Lnpcd¦¯\dmd|}q{±pdi8§L¢¸k`bd
n·±0npq{¡½np§y¡sdYb¡snpodcediLkr0¥:kxn0m|}dkYnpiyµbdkldoklq{r}itmd~r}bmod~ª¹_`¤b~zÉor}ib~kmlnpq{iLkl~"¯\dmd
bd:^iyd+n0kkl`bd_`a!#_+7!Ebc¡{d±}d¡ ª_`bd¦bbmQrp~d¦rp¥'k`bqs~¹npGdmqs~"klrbmd~diLknpi
d°?kldib~q{r}i rp¥"¾np¿npq À ~,|Lnpcde§L¢Inpbyq{klq{r}i+rp¥ibd¯or}iy~klmnpqsiLk~bd7^ibd8r}iIk`bdw~dk
rp¥5nA±0npq{¡½np§b¡{dcq£°Td ~klmn0kld|}qsd~ªhji[rpkl`bdm	¯\r}mb~zor}ib~kmlnpq{iLkl~npmdiyr ¯¼bd:^bibd8n0k
dedgfih*jLkEl7j
   !7!*"_	 !#
  <7!7!#  !#
kl`bd_ 	W +7!Ebc^¡{d±}d¡ ª'©Âd¥Or}mdd °yy¡½npq{ibqsib|bmr}Qdm¡£¢kl`bdd°?kldibbdbmr}§b¡{dcºz¤¯Âd
qsiLkldibklr|}q{±pd	qsikl`bq{~qsiLklmrTybokqsr}in~`yr}mk¹bd~omqsykqsr}irp¥:¾n0¿0n0q À ~|LnpcdpªÆ   OË! p _`bd,~dnpmox`ydm"¯5npiLk"klr^bdkldoknkxnpm|}dk"¡{rTon0kldqsiºn¦~dnpmox`t~n0od"eª²_.r[Gdm¥Or}mc kl`bq{~bdkdoklqsrpi®z6k`bd~dnpmox`bdm^`np~nA±pn0qs¡½n0§b¡sdwn krpkxn0¡npcr}biLkrp¥
ZCbdkldoklq{r}i \md~rpbmod~ 89 ªI_`bd~dmd~r}bmod~cen·¢I§Gdbyk^r}i´dAn0ox` od¡{¡ 3 r0¥¹k`bd
~dAn0mox`8~npod#"eª !dkdoklqsrpiIr}iIod¡s¡ 3 q{~nº¿¤ibr·¯"i8¥Obiyoklq{r}i[rp¥\k`bd^~dAn0mox` d76Ér}mk
byk¹r}i 3 ª%$r}m 3'& "ezbk`bd±0npmq½np§y¡sd /21,34 ydibrpkd~"kl`bd¡sr?oAn0¡Wnpcr}biLk"rp¥%md~r}bmod~
b¡½npod,r}i,od¡s¡ 3 ª   or}iy~klmnpqsiLkinklbmnp¡s¡£¢`brp¡sb~®¥Or}m®k`bd|}¡srp§np¡}n0cer}yi¤k®rp¥ymd~r}bmod~
qsib~d 5 (*)
/21,34,+D3.- 890/
³Tqsibod\bdkldoklq{r}iq{~:§Gdkkldm.¯"`bdikl`bd\¯"`yr}¡sd6md~r}bmod~'npmdÂb~d®z}¯"q{k`br}yk-md~kmqsoklq{ib|
|}dibdmlnp¡{q{kj¢kl`bd,bmd±?qsrpb~"or}ib~klmnpqsiLk¹cwnA¢w§Qd,mdb¡½n0odº§L¢npid ¤n0¡sq{kj¢r}ibd 5( )
/2134,+ 321 890/ Z» \
_`bd,~dk¹rp¥-±0np¡sq{~`n0mqsiy|^¥Oyibokqsr}ib~ / qs~5k`¤b~yd:^ibdµ§L¢ 53 1K8 4 165 /7&'8 9:
)<; ( )
/=1U89?>@/
T `bdi¡{rTonp¡md~r}ymod /2134 qs~6byk5rpiwod¡s¡ 3 npibekxnpm|}dkÂqs~6¡sr?oAn0kdr}i 3 z¤kl`bdbmrp§Tu
np§bqs¡{q{kj¢rp¥Âibr}i ydkldokqsr}i+qs~|}q{±pdi+§L¢¸±0np¡sbd @CB 1K/<134 4 zWnor}iybq{kqsr}in0¡-bmr}§np§yqs¡sq£kj¢}ª
_`bqs~¹bmrp§np§bq{¡sq{kj¢cwnA¢bdQdib bGr}i 3 zQ~qsiyodymlnpoklqsonp¡s¡£¢w±?qs~qs§bq{¡sq£kj¢npibµmd~r}bmod
d:Voq{dibo¢ ±0npm¢ ¯"q£kl` k`bd¸orpibodmibd*od¡{¡ ªA$Srpm 3 ^y°TdÉz @CB bdomdAn0~d~¯"q£kl` k`bd
d:6Qr}mkb~d´npib @*BBDC6E ª_`bdebdkdoklqsrpi8¥Or}¡s¡{r·¯"~,k`bdwmb¡sdrp¥ydomdAnp~qsib|tmdklbmi®z~rkl`n0k @,BB q{ibomdAnp~d~~kmqsokl¡£¢t¯"q£kl` / ª«Yi[k`bd^rpkl`bdm	`npibÉzk`bdkxnpm|}dk`nA±pd^k`bdox`br}qsod§Qdkj¯\ddi8n·±0npq{¡½np§y¡sdQr}~q{kqsr}ib~FHGI"eª_`bdiÉz-n|}npcedrToobm~§Gdkj¯Âddi[k`bd
~dAn0mox`bdmnpib8k`bdeklnpm|pdkAªº_`bd~dAnpmox`bdm¦n0kkdcykl~klrµcqsiyqscqs¨d¦k`bdwymr}§n0§bqs¡{q{kj¢
rp¥ibr}ibdkldoklq{r}i§L¢r}Tklqscqs¨qsib|	k`bdY~dnpmox`ºmd~r}ymod	~`npmqsib| / zT¯"`bq{¡sdk`bdklnpm|}dk
npqsc q{~krwcen°Tqscqs¨dYk`bdymr}§n0§bqs¡{q{kj¢r0¥'ibr}i¸ydkldokqsr}i¸§L¢ºox`br?r}~q{ib|w`yqs~Gr}~q{klq{r}i®ª
_`bd±0np¡sbdwrp¥kl`bd|}npcedeqs~¦|pq{±}di²§L¢ @J 1/21LK_4E4 z%¥Or}mnµklnpm|pdk~klmlnkld|0¢ K npib´n
~dAn0mox`bdm~klmlnkld|0¢ / ª_`bqs~"bmr}§b¡{dc ¯\np~¹~r}¡£±}dt§L¢º¾n0¿0n0q HO]J ªÂ³Tq{ibod @ qs~"orpi¤±pd°Qz
q{k,npyQdnpm~Yk`n0kYk`bd|Lnpcd¦qs~or}iL±}d °Qª_`¤b~zWkl`bdmd^qs~	ncq£°Td r}yklq{cwn0¡-~klmlnkld|0¢
MONedPMOQ
 
	 !#"%$'&()!*,+ N
¥Or}m5kl`bd	klnpm|}dknpibºnybmd,r}ykqscenp¡É~klmn0kld|p¢¥Or}mkl`yd~dAnpmox`bdmª   cq£°Td~klmlnkld|0¢
¥Or}mkl`bdkxnpm|}dkqs~¹|}q{±pdit§¤¢tnbdib~q{kj¢tbmrp§np§bq{¡sq{kj¢ ; rpitkl`ydklnpm|}dkGr}~q{klq{r}i®zb¯"q£kl`
bmr}Gdmkj¢ ;<1 " 0F 4 1 E ª TId	bdibrpkld 5
 1 F 4 1 5 ; &D8 9:
)<;
;<1 " 0F 4 1 E npib ( ) ;'1 >@/
kl`bdÂ~dk%rp¥S~box`ymr}§n0§bqs¡{q{klq{d~ª $r}m.~kmln0kd|}q{d~ 1K;%/ 4 zkl`bd6±pn0¡sbdÂrp¥kl`bdÂ|Lnpcd\q{~.k`bdi
|}q{±pdi§L¢wk`bd	nA±}dmlnp|pd±0np¡sydZCydibrpkd	
7\Ârp¥Wk`bdYbmr}§np§yqs¡sq£kj¢rp¥ibrpibdkdokqsr}iÉª

 1K;*/ 41 (*) ;<1,34@CBD1K/21,34 4,+ 3./
  iºr}yklq{cwn0¡ ZOceq{iTujcen° \6or}bb¡{dr0¥:~klmlnkld|pqsd~ 1; 9*/9*4 q{~"np¡s~rbd:^bibdt§¤¢ 5 
; 9 1 !"#%$'&)( +*-,./"01$32546( ( ) ;<1,34@CBD1K/21,34 4,+ 37
/9 189 :*-,."01$32 4 (  !"#%$3&)( ( ) ;<134 @CBD1/2134E4,+ 3D/
_.¯Ârr}ykqscenp¡sq£kj¢¦orpibbq{kqsr}iy~\npmdr}§Tkxnpq{ibd®zT§L¢wbq6Édmdi¤kq½n0kqsr}ienpmr}bibwk`bdYr}Tklqscenp¡
~klmn0kld|}qsd~ 5   ; 9
1,34@ BB 1K/e9
134E4 18;< ¯"`bdi ; 9134>= ;@ BB 1 E 4
/9 134 1 E  d¡{~d ZN \
npib ?A@ &.8 9 :B ; 9 134>= E 1%C @WBD1K/e9134E41 @ / ZCfD\
T8d"oAn0iemdorp|}ibqs¨dq{i Z  \-k`bdo¡½np~~q{oAnp¡brpyklq{cwnp¡{q{kj¢d ¤nklqsrpierp¥Qbd  ydibq{i®ª%©Â¢^y~d
rp¥%kl`yd~dd ¤n0kqsr}iy~zQnecen0kl`bdcwnklqsonp¡®~r}¡sykqsr}irp¥:kl`bdbmr}§y¡sdc1q{~"§bbqs¡£kAª5_`yd_^m~k
~kldtq{~5klr±}dmq£¥ ¢kl`bd,r}§L±?qsrpb~¡£¢qsiLklyq{klq£±}dYmd~b¡{k 5
3D& FED C F; 9
134>= E npiy /9 134>= E1G / ZO \
dedgfih*jLkEl7j
P   !7!*"_	 !#
  <7!7!#  !#
_`bdi®zkl`bdor}c¦§bq{in0klq{r}iYrp¥Td ¤nklqsrpib~<Z \®npiy'ZCfD\Q¢?qsd¡{b~  & @B 1
@
4,+ 3 1[89 ª!d7^iTu
qsib|¦k`bd	¥Obibokqsr}i²§L¢ 5
  1
@
41 ( & @ B 1
@
4,+D3 
q{k¥Or}¡s¡{r ¯"~^kl`bn0k
@ 1  1K8 9 4 ª   kw¡½np~kAzd?bn0klq{r}ib~ ZN \z ZCfD\en0ib ZCD\~q{cey¡sq{¥ ¢²npib
mdybod+klr /9 134 1>@B 1  1K8 9 4 4 npiy ; 913418;	:@ BB 1 @
B 1  189:4E4 4 ª ³Tq{ibod ; 9 qs~nbmr}§bnp§bqs¡{q{kj¢bdib~q£kj¢}zq{k¥Or}¡s¡{r·¯"~kl`bn0k  & ; 91,34,+ 321  ª_`bq{~	bmrpQdmkj¢¸Gdmceq£kl~¹klr^ib8k`bdwbbnp¡6±0npmq½np§y¡sd ; ª   ¥ kldm~q{ceb¡{q ^on0klq{r}i®z®k`bdw~qscb¡sd¥Or}mc¦b¡½n ; 1  B 1K89*4
qs~r}§yklnpqsiyd®ª$:q{inp¡{¡{¢}zLk`bd,ceq{iTujcen°er}ykqscenp¡É~klmlnkld|pqsd~ 1; 9*/9*4 npmd,~q{cey¡{¢e|}q{±pdi
§¤¢ 5
 3D& F    ; 9
1,34 1 1 @ B  4 B 18974
/9 134 1 1@ B  4%1K8 9:4 Z N \
_`bd¾n0¿0n0qÂ|Ln0cedebmr}§y¡sdc np¡{~rµnpbcq{kl~nµcen0kl`ydcen0klq{oAnp¡'~r}¡sykqsr}iÉªµhji8¥CnpokAz:k`bd
|LnpcdmdcrTyd¡sq{ib|^rp¥:k`bd~dAnpmox`¸bmr}§b¡sdc ¢?qsd¡{b~"~r}cdor}cb¡sd °Tq{kj¢~qscb¡sq^oAn0kqsr}i
qsiorpcen0mqs~r}i¯"q{k`k`bd,o¡snp~~qsoAn0¡®r}ibd uj~q{bd~dAnpmox`µbmr}§b¡sdc HÒ JNªÃr·¯\d±}dmzSkl`bdmd
qs~%ibr,|}dibdmnp¡bcen0kl`ydcen0klq{oAnp¡¤~rp¡sykqsr}i®ª.hjikl`bdiyd°?k6~doklq{r}i®z¤npid °Tkdib~qsr}irp¥Q¾n0¿0n0q
bmr}§y¡sdc¯"qs¡s¡y§Qd¹or}iy~qsydmd®ª'hvkÂqs~6ncqsiTuvcwn °¦|Ln0ced0z}¯"`bdmdorpib~kmlnpq{i¤k~\n0md¹|}q{±pdi
r}itk`bdklnpm|pdk¹ceqÒ°Tdµ~klmn0kld|}qsd~ª"³Tyox`¸bmrp§b¡sdc ¯"qs¡s¡É§Qd~ddi+np~n|pdibdmlnp¡{qs¨Anklqsrpi
rp¥É§Grpk`w¾np¿npq|Lnpcd"npibebd  bdibqsiÉÀÁ~bmr}§b¡sdctzL§yyk\q{~'c¦box`ecer}mdor}cb¡{d°k`npi
kl`bd~dkj¯Âr¦n0mdiLk\bmr}§y¡sdc~ª%¾d¯ ymr}Gdmklqsd~6¯"q{¡s¡§Gdd~klnp§b¡sq{~`bdwklr`npiby¡sd"kl`bd~d
bq Voy¡{klq{d~n0ibµn0i !*b Tnp¡s|pr}mq£kl`bc ¯"qs¡{¡É§Gd,bmd~diLkd®ª
    9 $\®W#:^.
hjit¾np¿npqÉ|}npced0zTk`bd	bmq{r}m5r}iklnpm|pdk"qs~\|}q{±pdi§L¢wkl`yd	~dk¹rp¥-nA±0npqs¡snp§b¡{d¹klnpm|}dkGr}~qÒu
klqsrpib~ª%_`yqs~\`L¢?Grpkl`bd~q{~5or}iy~klq£klykd~\nbmqsr}m6cerpmd¹|}dibdmlnp¡Qnpibwcer}mdbd°Tqs§b¡{dk`npi
n[bmr}§np§yqs¡sq{~kqsowydib~q{kj¢ r}i´kxnpm|}dkGr}~q£klqsrpi®zqsi npmkqsob¡½npm¦¥Orpmcr?bd¡{qsib|¸yibodmu
kxnpq{i^klnpm|pdkl~ª'¾d±}dmkl`yd¡sd~~zyq{kyrTd~6iyrpkÂnp¡s¡{r ¯ ~CVoqsdiLk\md:^ibdcediLkAz¤¥Or}m'cer?bd¡sqsiy|
kxnpm|}dk	§Gd`bn·±?q{r}mª $SrpmYd°ynpcb¡sd0zÉ¯"`bdi[k`bdbdkdoklqsrpi[r?oobm~n0¥ kdm	nbmd¡{qscqsinpm¢
kxnpm|}dkcr ±pdpzÂq{kqs~¯"qs~dklr8`bnpibb¡{dklnpm|pdkcer0klqsrpi²cer?bd¡{qsib|yª hvk~d¡{¥YydGdibbq{ib|
r}iºk`bd,kxnpm|}dk¹mdnpokq{±pdibd~~Yonpnp§bq{¡sq£klqsd~zTq{k"¥Or}¡s¡{r·¯"~5kl`n0k¹~r}cedQ^in0¡.Gr}~q{klq{r}ib~"npmd
cer}mdwbmr}§np§y¡sdwk`npi²rpk`bdmª[_.r+cer?bd¡6k`bqs~¥Cn0okAz%¯Âd¯"qs¡{¡Â~qscb¡{¢[q{i¤kmr?bbodnpi
MONedPMOQ
 
	 !#"%$'&()!*,+ R
b´npib yr ¯"i´§Gr}bibyqsib|tr}i kl`bdwbmr}§bnp§bqs¡{q{kj¢+n0~~r?oqsn0kld8¯"q{k`8kl`ydwkxnpm|}dkceqÒ°Td
~klmn0kld|p¢}ª
³Tqscqs¡snpm¡£¢}z:q£kqs~np¡{~r Gr}~~qs§b¡{dklr+bd7^ibdtnpi y npiy yr ¯"i §Qrpbibbq{ib|+r}i²kl`bdmd u
~r}bmod~\~`bnpmq{ib|¥Obiyoklq{r}ib~ª!r}q{ib|~rq{i¤±pr}¡{±pd~\n~¢?ccedklmqs¨Anklqsrpir0¥®r}bm6bmr}§b¡sdctª
Ãr·¯\d±}dmzG~box`t§Qr}yibbqsiy|or}ib~klmln0qsiLkl~¹r}imd~r}bmod~`nA±}dn^b`L¢T~qsonp¡cednpibqsiy|bª'hvk
qscb¡sq{d~Ân¦ceq{ibqsc¦ycnpibºn¦cwn °yq{c¦bcrp¥-md~r}bmod,nL6Qdokxn0kqsr}irpidAnpox`ºod¡s¡Ér0¥.k`bd
~npod,~dAn0mox`®ª !d:^bibq{kqsr}ib~`bn·±pdiyr ¯ klr§Qd	o¡½npmq ^d®ªÆ   OË!  _`bd"b¡½n0odcdiLkrp¥Gkl`yd"klnpm|pdk6npibk`bd"~dAn0mox`enpmd¹npoor}cb¡sq{~`bdr}i
nt~bnpod "eªº¶npox` d¡{dcdiLk 3 & " q{~onp¡s¡{dIntod¡s¡Nª_`bdeklnpm|}dkcq£°TdI~klmlnkld|0¢
qs~"mdbmd~diLkd+§L¢µnbdiy~q{kj¢¥Obiyoklq{r}i ; bd7^ibd r}iD"ª0$Syibokqsr}i ; q{~n^±0npmqsnp§b¡sd
rp¥%kl`ydbmr}§b¡sdctª"_`bd~bccen0klq{r}itr0¥ ; r}i." q{~¿¤ibr·¯"i+npibµqs~¹bdibr0kld = 9 ª¹_`bd
¥Or}¡s¡{r ¯"q{ib|¦or}ib~kmlnpq{iLkkl`bdit`brp¡sb~ 5()
;i134,+ 321 =?90/
³Tqsibod ; qs~%nbdib~q{kj¢bmr}§bnp§bqs¡{q{kj¢pz = 9 |}dibdmnp¡s¡£¢d¤np¡s~  ª:_¯Âr	§Qr}yibbqsiy|¥Obiboklqsrpib~
;  npib ;  ¯"q{k`tymr}Gdmkj¢ ;  - ;  npmd|}q£±}di®ª_`bd~d¥Obiboklq{r}ib~npmdor}ib~kxnpiLk~rp¥kl`bd,bmr}§b¡sdc npiyº¢?qsd¡sn^§Qrpbibbq{ib|or}iy~klmnpqsiLk¹r}ikl`ydcq£°Tdklnpm|pdk"~kmln0kd|p¢ 5
;  -[; - ;  /
_`bdµ~dAnpmox`bdmybmdt~klmn0kld|p¢ qs~mdbmd~diLkd §L¢ n[md~r}bmodt~`npmqsib|[¥Obiboklqsrpi /
bd:^iydºr}i "eª$biboklqsrpi / qs~"np¡{~r^n±0npmqsnp§b¡{drp¥kl`ydymr}§b¡{dcºª%_`bdYkrpkxnp¡Énpcr}biLk
rp¥:md~r}bmod~ 89 qs~ ^T°yd®z~r^kl`bn0k 5( )
/2134,+ 321 890/
_.¯Ârt§Gr}biybqsib|¥Obiyoklq{r}ib~ /  npib /  ¯"q{kl`+bmr}Gdmkj¢ /  - /  n0md^|}q{±pdi®ª^_`bd~d¥Obibokqsr}iy~5npmdor}ib~klnpiLkl~5r0¥Wkl`bdbmr}§y¡sdc/npiye¢?qsd¡sn§Qr}yibbqsiy|orpib~kmlnpq{i¤k\r}iek`bd
bbmd,~dAnpmox`µ~kmln0kd|p¢ 5
/  - / - / /$Srpm¹dnpox`µod¡{¡ 3 zÉn^bdomdnp~q{ib|npiyµorpi¤±pd°tibr}itbdkdoklqsrpit¥Obiboklq{r}i @WB q{~¹yd:^ibd®ª
_`bdµ±0np¡syd @CBD1K/21,34 4 mdbmd~diLkl~k`bdµor}ibbq£klqsrpinp¡bmr}§np§bq{¡sq£kj¢²rp¥,ibr}i bdkdokqsr}iÉz
dedgfih*jLkEl7j
]   !7!*"_	 !#
  <7!7!#  !#
¯"`bdikl`bdkxnpm|}dk.q{~.¡{rTon0kldrpiod¡s¡ 3 ª._`bdÂ±0np¡{bdrp¥b|}npced%¥Orpm-n"orpbb¡sd6rp¥y~klmn0kld|}qsd~
1K;%/ 4 qs~"|}q£±}diº§L¢k`bdn·±pdmnp|}dºbmr}§np§bq{¡sq£kj¢wrp¥-ibr}ibdkldoklq{r}i 5
 1K;*/ 41 (*) ;<1,34@CBD1K/21,34 4,+ 3./
  |Lnpq{i®z·~q{ibod'k`bd'|Lnpcd%qs~Wor}iL±}d °Éz0kl`bdmd'qs~nor}bb¡{d'rp¥yrpyklq{cwnp¡~kmln0kd|}q{d~Wq{i¤±pr}¡{±?q{ib|
nIcq£°Td ~klmn0kld|p¢´¥Or}mk`bdµklnpm|}dkn0ib*n8bymdµ~klmn0kld|p¢´¥Or}mek`bdµ~dAnpmox`bdmª_`bd
np~~rToq½n0kdceq{iTujcen°er}ykqscqs¨n0klq{r}iwbmr}§b¡{dc ~kxnpiyb~n0~"¥Orp¡s¡sr·¯ 5$:qsiy 5
; 9 1  ! +* ,. ( ) ;<134 @CB 1/2134E4,+D3npib
/e9 19+* ,.  ! ( ) ;i134@WB 1K/21,34 4,+ 3 bibbdm"or}ib~klmnpqsiLkl~ 5
 3D& " ;  134 -[;<1,34 - ;  1,34> n0ib ( ) ;<1,34,+D3#1[= 9 
 3D& " /  134 -[/2134 -[/ 1,34> n0ib ( ) /2134,+ 3#1U890/
    8b Ç Ë  Æ  Ë   Æ   Æ A   
.0;  5  r·¯Âdm"§Qrpbib¥Or}m5kl`bd	klnpm|}dk"ceqÒ°Td~kmln0kd|p¢
.0;  5 ¹bGdm"§Qrpbib¥Or}m5kl`yd,klnpm|pdk"cq£°Td~kmln0kd|p¢
.0/  5  r·¯\dm§Gr}biyº¥Or}m5k`bd,~dnpmox`bdm~klmn0kld|p¢
.0/ 
5 ¹bQdm"§Qr}yibº¥Orpm5kl`bd,~dnpmox`ydm¹~klmn0kld|p¢
.  r}ib~klmln0qsiLkl~"r}ikl`yd,klnpm|pdk"cq£°Td~kmln0kd|p¢ 5
	 ;  -[; - ; 
	  
)
;=1 =?9
.  r}ib~klmln0qsiLkl~"r}ikl`yd~dAnpmox`bdm¹~kmln0kd|p¢ 5
MONedPMOQ
 
	 !#"%$'&()!*,+ 
	 /  - /7- / 
	  
)
/ 1U8 9
.A@CBD1/2134E4%5  r}iybq{kqsr}in0¡Wbmr}§bnp§bqs¡{q{kj¢r0¥'ibr}i¸ydkldokqsr}i®zS¯"`bdi md~r}bmod /21,34
qs~"npyb¡sq{dr}iºod¡s¡ 3
	 @CB = E
	 @CB bdomdnp~d~n0ib @,BB CHE
	  B q{~"or}iL±}d °tnpib  B BB = E
  bbq{kq{±pd	bmr}Gdmklq{d~"cwnA¢w§Qd,~ybQrp~dtqsir}mbdmklr^dib~bmdk`bd,d°Tqs~kldibodrp¥:~r}¡s?u
klqsrpib~ 5( )
;  134,+ 3D- = 90- () ; 134,+ 3 npib (*) /  1,34,+ 3D- 890- (*) /  1,34,+D3 /
  
   !e	
 r}ib~q{bdmqsib|npi¸r}ykqscenp¡Worpbb¡sdrp¥~kmln0kd|}q{d~ 1; 9*/9*4 np~Yne~lnpby¡sd¦Gr}qsiLk¥Or}m¹k`bd
|Lnpcd±0np¡{bd 
 1K;%/ 4 zÂkj¯\r rpyklq{cwnp¡{q{kj¢[d ¤nklqsrpib~wn0mdºr}§ykxn0qsibd §L¢²±0npmqsn0klq{r}inp¡
cednpib~ª
	 
	! "$#
³Tqsibod 1K; 9*/9*4 qs~"n~ln0bb¡sd,Gr}qsiLkzbq{k"n0bQdnpm~k`n0k 5
/90& :*-,. 
 1K; 9*/ 4 /
 r}ib~kmlnpq{iLkl~ /  -[/ - /  npby¡{¢klrwk`bdcqsiyqscqs¨Anklqsrpi®ª   md~b¡{kY±pdm¢µ~qscqs¡½n0m5klro¡½n0~~q{oAnp¡Qbd  bdibq{i®À ~d ¤n0kqsr}iqs~Âkl`¤b~"r}§yklnpqsibd®ª6Ïtr}md	bmdoq{~d¡£¢}z¡{dk% & " npib& & "4±}dmq{¥ ¢?q{ib| /9
1 % 4 =0/  1 % 4 n0ib /9
1 & 4 C / 1 & 4 ª  dk +(' = E §Gdn Qrp~q{kq{±pdqsiC^iyq{kld~q{cwnp¡S±0npmqsn0klq{r}i®zTnpibºbd:^bibdnibd¯~`npmq{ib|¥Obiboklqsrpi)/ §L¢ 5* )/21 % 41U/9 1 % 4,+ +(' n0ib-)/<1 & 4 1 /91 & 4/. +(' )/2134 1 /e9
134 ¥Or}m 3101 %  & /
dedgfih*jLkEl7j
·   !7!*"_	 !#
  <7!7!#  !#
_`bdi®zW§L¢tbd:^bibq{kqsr}i¸r0¥ %tnpiy & zÉor}ib~klmnpqsiLk  ) )/2134,+ 3#1U89 q{~Ynp¡{~r~n0klq{~E^d §L¢
kl`bd^¥Obiboklqsrpi )/ ªe_`¤b~z-~qsiyod /9 q{~nºcqsibq{ceq{¨dmzÉk`bdeymr}§n0§bqs¡{q{kj¢tqsibomdAn0~d~z:qNªÁd0ª
 1; 9*/9*4 - 
 1; 9 )/ 4 ª-Ãdibod0z E - +?; 9
1 % 4@*B  1K/e9
1 % 4E4 +('.>; 9 1 & 4@,B *1K/9 1 & 4 4 + ' z §L¢cednpib~'rp¥Én)^m~kr}mbdmbdmq{±0n0klq{r}inpiyen	~qsbd5kr~qsbd~qscb¡sq^oAnklqsrpi®ª-³Tqsibod +(' = E zkl`bd	¥Or}¡{¡sr·¯"qsib|qsibd?bnp¡sq£kj¢w`brp¡sb~5kmbd 5
; 9 1 % 4@ B  1K/e9
1 % 4E4 - ; 9
1 & 4@ B  1/9
1 & 4E4 /
hvkYqs~dAnp~¢}zÉk`bdi®zQklrbdmq£±}d^ne¯ÂdAnp¿tr}ykqscenp¡sq£kj¢orpibbq{kqsr}iÉzQqNªÁd0ªYkl`bd¦d °Tqs~kdibodrp¥6n
ZCibd|Ln0klq£±}d
\ bnp¡®±0npmq½np§b¡{d ; ~box`tk`n0k 5* /  134 C /9
1,34 C / 1341C ; 9 134@ BB 1K/9 134E4 18; 
/91,34 1[/  1,34 rpm /  134 d¡{~d / ZPD\
©\yk.kl`bq{~-bmr}Gdmkj¢,q{~-~r}cd¯"`n0k-qsiy~CVoq{diLk-r}m-Gr?r}m¡£¢Y¥Or}mcb¡½n0kd	¥Or}m.mdnp¡s¡£¢Ybd7^iTu
qsib| /e9 ª   cr}mdbmdoq{~dbmr}Qdmkj¢º¯"qs¡{¡-§Gd¦bmr ±pdi®ªÃ¹r ¯Âd±pdmz.q£kYmd ¤bqsmd~Y¥Obmkl`bdm
ZC§byk¹ibr0k"md~klmqsokq{±pd\np~~bcyklq{r}ib~ª$-qsm~k¹np~~bcyklq{r}iqs~ /  C /  ª'_`yqs~¹np~~bcTuklqsrpi qs~wnp§b~r}¡sykd¡£¢´ibrpkmd~klmq{okq{±}d0z"~qsiyodt¥Orpmwod¡s¡{~ 3 ±}dmq£¥ ¢Tq{ib| /  13421 / 134 z/9
1,34 q{~tbd7^ibd§L¢ /e9
134=1 /  134 1 /  1,34 ª ³Trbz	q£kºqs~rp¥ibr or}iy~d ¤bdibodibrpk¸kr or}ib~qsbdm¸kl`bd~d´oAnp~d~ª T8d´~kxn0kd´np¡s~rbzk`n0k ? 3 /9 134= /  1,34 npib? 3 /e9
134 C /  134 ª _`bqs~onp~d+q{~np¡s~r²ibr´cer}md md~klmqsoklq{±pdpz~qsiyod rpk`bdm¯"qs~d0z¯\d¸¯Âr}b¡{*`nA±}d  3 /9
1,34 1 /  134 r}m  3 /9
1,34 1 / 134 z¹¯"`yqsox` npmd¸d°ynpoku¡{¢+d ¤bq£±0np¡sdi¤kklrtbmrpQdmkj¢ 89 1   ) /  134,+ 3 rpm 8 9 1   ) / 
134,+ 3 md~Gdokq{±pd¡{¢pª_`bd~de~Qdoq ^boonp~d~npmd^np¡{~rbq{mdokl¡£¢µox`bdox¿pd®z%q{¥6ibdod~~ln0m¢}ª_`bdi®zq{¥Ânp¡s¡-kl`bd~d
np~~bceTklqsrpib~"npmd,q{ib~d0zSk`bd	¥Or}¡s¡{r·¯"qsib|¦ymr}Gdmkj¢`br}¡{b~ 5
  Ë'Ë    CË!$7!%E	  +7+?  bD 
 +"  ! ; 
!	 $a"%$$e
  
 ab   7! 
 
)$  + !*`<
!   3.& "* /  1,34 C /9
1,34 C / 1,34 1 C ; 9134 @ BB 1/9
1,34 4 18;<
/9 134 1U/  1,34 ! / 1,34 S+ 
 a"%"%! D "% ,$ ,$ 
  
 ab +"7!7ab  `C C+  ; 9
134>= ;@ BB 1K/  1,34 4 1%C /9
1,34 = /  134
; 9
134 C ;@ BB 1K/ 1,34 4 1%C /9
1,34 C / 134 Z R \
MONedPMOQ
 
	 !#"%$'&()!*,+ }
  Ë®Ë 
} Æ ® _`bdd°Tq{~kldibodr0¥"n¸od¡s¡ & & "4~box` kl`nk /  1 & 4 C /91 & 4 C /  1 & 4qs~np~~bced²¥Or}mkl`yqs~¦onp~d0ª  dk % & " §Qdn¸od¡{¡\~box` k`n0k /e9
1 % 4 1 /  1 % 4npib ; 9
1 % 4 =  $'. $ (-( ª  dk +(':= E §GdnµGr}~q£klq£±}d^±pn0mq½nklqsrpi®ª  r}ib~kmbok^nQdmkbm§nklqsrpi )/ rp¥ /9 bd7^ibdµ§L¢ 5* )/21 % 4 1U/e9
1 % 4/. + ' npib)/21 & 4 1[/91 & 4,+ +('>)/21,34 1 /9
1,34 ¥Orpm 3 01 %  & /
_`bd¥Obiyoklq{r}i )/ n0¡s~r~ln0kqs~ ^d~\kr¦orpib~kmlnpq{i¤k  
) )/<1,34,+ 3 1U8 9 ª³Tq{ibod /9 q{~5n
ceq{ibqscqs¨dm"rp¥'k`bdcwn0bbqsiy| /	 
 1K; 9*/ 4 zÉk`bdibr}iTuvbdkdoklqsrpi bmr}§bnp§bqs¡{q£u
kj¢q{ibomdAnp~d~"~r^kl`nk 
 1; 9*/9*4 - 
 1; 9 )/ 4 ª$-qsm~kr}mbdmbdmq£±pnklqsrpinpib
~q{bd'klr¹~qsydÂ~qscb¡sq^oAn0kqsr}iy~Q¢?qsd¡s E - ; 9
1 % 4 @ B  1K/9 1 % 4 4 + ' + ; 9
1 & 4 @ B %1K/e91 & 4 4 +(' ª³Tqsiyod +(' = E z d ¤n0kqsr}i ; 9
1 % 4 @*B  1/9
1 % 4 4
 ; 9 1 & 4@,B *1K/9 1 & 4 4 q{~Wr}§ykxn0qsibd®ª.¾r·¯,z¥Omr}c `L¢?Qrpk`bd~qs~r}i & npiy d¤n0klq{r}i[Z PD\ z'¯\dº`nA±}d ;<1 & 4@*B %1/9
1 & 4 4 1; ª  
or}c§bqsinklqsrpi rp¥	k`bdµkj¯Âr´bmd±Tq{r}b~md~b¡{k~e¢?qsd¡sb~ ; 9
1 % 4 -   $ . 4 $ 9( ( ª _`bq{~or}iLkmlnpbq{ok~¸np~~bcyklq{r}iÄrpi %ª TId `nA±}db~kµmd¥OTkldk`bd8d °Tqs~kdibod rp¥
3D& " ~box` k`n0k /9
1,34 1 /  134 npib ; 91,34 =     $'. $ B ( ( ª ³?qscqs¡½n0m¡{¢pz'kl`bdmdqs~¹ibr 3.& " ~box` kl`n0k /9 134 1U/ 1,34 npiy ; 9 134 C   $'.$ B ( ( ª¹_`¤b~zWd?bnuklq{r}ib~ ZR\5npmd	bmr·±}diÉzS¯"`ydibd±}dm¹kl`bd,d °yq{~kdibodrp¥ & q{~"np~~bced®ª
} Æ   hvk qs~¸np~~bced ibr·¯ k`n0k¸k`bdmd qs~µibr*od¡s¡ & & "ez~box` kl`bn0k
/  1 & 4 C /e9
1 & 4 C /  1 & 4 ª.hji,~box`oAnp~dpz ±0npmqsnp§b¡sd ; q{~®ibrpk|}q£±}di§L¢bd  bdibqsiÉÀÁ~d ¤n0kqsr}iÉz¤npib¯\d"¯"qs¡{¡y`nA±pd¹kr§ybqs¡{q{kr}bm~d¡{±}d~ª6³Tq{ibod ? 3 /9 134 C /  1,34npib ? 3 /9
1,34>= /  1,34 zyk`bdmdq{~n¦od¡s¡%~rkl`bn0k /9
1 % 4 1[/  1 % 4 n0ibºn^od¡{¡& ~box`k`n0k /91 & 4 1 /  1 & 4 ª  rpib~q{bdm6±pn0mq½nklqsrpi +('>= E npiyQdmkbm§nklqsrpi )/
rp¥ /9 bd:^bibdt§¤¢ 5* )/21 % 4 1U/e9
1 % 4/. + ' npib)/21 & 4 1[/91 & 4,+ +('>)/21,34 1 /9
1,34 ¥Orpm 3 01 %  & /$bibokqsr}i )/ ~lnklqs~¥ ¢orpib~kmlnpq{i¤k   ) )/2134,+ 3 1[89 ªÂ_`¤b~zSk`bd,bmrp§np§bq{¡sq{kj¢eqsi?u
omdAnp~d~Ânpibor}ib~d ¤bdi¤k¡{¢
 1K; 9*/e974 - 
 1K; 9 )/ 4 ª   ¥ kldm~qscb¡sq^oAn0kqsr}iy~z
kl`bdd ¤n0kqsr}i ; 9 1 % 4@ B  1K/e9
1 % 4E4
 ; 9
1 & 4@ B *1/9
1 & 4E4 q{~r}§yklnpqsiyd®ª T8d`nA±}d¹y~kbmr·±pdi 5
/9
1,34 1U/  1,34
/9 141 /  1 4  C ; 9
1,34@ BB 1/9
1,34 4
 ; 9 14@ B 1/91 4E4/
dedgfih*jLkEl7j
    !7!*"_	 !#
  <7!7!#  !#
_`bdiÉzq{k"§Gdorpced~¹Gr}~~qs§y¡sdYklr^bd7^ibd,kl`bd,bbnp¡É±0npmqsnp§b¡{d ; 5?
;  * /e9
134 1[/  134 1%C ; 9
134@ BB 1K/9 134E4
; 
/e9
141 / 141%C ; 9
1 4 @ B 1K/e914 4-;2/
!qsmdokl¡{¢e¥Or}¡s¡{r·¯"~ 5?
;  * /9
1,34 1 /  134 1%C ; 9 134 @ BB 1K/  134E4
; 
/9
1 41U/ 141%C ; 9 14@ B 1K/ 14 4 -;#/
³Tqsiyod /  - /e9 - /  zLkl`bd¹bmrpQdmklq{d~ /9
1,34 1U/  1,34 npiy /9
14 1U/ 1 4 npmdd ¤bq£±pn0¡sdiLkkr /e9
134 - /  1,34 npib /9
1 4 
 /  14 md~Gdokq{±pd¡{¢pª   k¡snp~k 5?
;  * /e9
134 - /  1,34 1%C ; 91,34@ BB 1/  1,34 4
; /e9
14 
 / 1 41 C ; 9
14@ B 1K/  1 4E4-;2/
hjitr0kl`bdm5¯\r}mb~zSbmr}Gr}~q£klqsrpi¸q{~"np¡s~r¦±}dmq ^bdµq{ikl`bq{~"oAnp~dpª

  Ë'Ë    CË! $7!%E	  +7+?  bD 
 +"  ! ; 
!	 $a"%$$e
  
 ab   7! 
 
)$  + !*`<
!   3.& "* /  1,34 C /9
1,34 C / 1,34 1 C ; 9134 @ BB 1/9
1,34 4 18;<
/9 134 1U/  1,34 ! / 1,34 S+ 
 a"%"%! D "% ,$ ,$ 
  
 ab +"7!7ab  `C C+  ; 9
134>= ;@ BB 1K/  134E4 D C /9 134>= /  134
; 9
134 C ;@ BB 1K/ 134E4 D C /9 134 C /  134 Z]D\
  Ë®Ë  _`bd'^bm~k^bnpmk~npmdwbdmq{±}d²¥Omr}c bmrpQr}~q{kqsr}i }ª+hji²npmkqsob¡½npmz%qscb¡{q£u
oAn0kqsr}iy~ZR\npmdbmr·±}di®ª¦¾¹r·¯,znp~~bced /e9
134>=0/  134 ªhvk	q{~YGr}~~qs§b¡{dkl`bn0k/9
1,34 1 /  1,34 r}mkl`n0k /  134 C /9 134 C / 
134 ª} Æ ® Ïtnp¿pdkl`yd¹`L¢?Grpkl`bd~q{~ /  134 C /9 134 C /  134 ª:_`bdi®z¤bd  bdiyqsi®À ~
MONedPMOQ
 
	 !#"%$'&()!*,+ ·f
d ¤n0kqsr}i[Gdm¥Odok¡{¢ `brp¡sb~npib ; 9
134 @ BB 1/9134E41; ªw¾¹r ¯,zkl`yd¥Obiyoklq{r}i @ Bqsibomdnp~d~z ; CHE npiy /9 134>= /  134 ª6Ã¹dibod ; 9
1,34 1  $ .4 $ B (-( =    5$ .  $ B (-( ª} Æ 6 Ïµnp¿0dk`bd`L¢TGrpk`bd~qs~ /9
1,34 1[/  134 ª´¶?bn0klq{r}i[ZR \¢?qsd¡sb~¦k`bd
qsibd¤np¡sq£kj¢ ; 9
134
     $'.$ B ( ( ª'¾¹r·¯,z @ B qsibomdAn0~d~z ; CHE npib /  134>=0/  134 ªÃdibod ; 9134
   $'.$ B ( ( =   $'. $ B ( ( ª
_`bd'md±}dm~dq{ceb¡{qson0klq{r}i /e9
134>=0/  1341C ; 9 134>=     $'.  $ B ( ( qs~®ymr·±}diibr·¯¥Or}m,§Qr0kl`[oAnp~d~ªhjcb¡sq{oAn0kqsr}i /9
1,34 C / 1341C ; 9 134 C   $'.$ B ( ( ~qscqs¡snpm¡£¢`br}¡{b~ª'mrpQr}~q{kqsr}iº¦qs~iyr ¯Äbmr·±pdi®ª

    " "     ! "$#
_`bqs~n0mk¹qs~"np¡{cerp~k~qscqs¡½n0m6kr^k`bd,bmdodbqsib|yª $-qsm~kAzTq{k"qs~iyrpklq{odk`n0k 5
; 90&  9 ! 
 1K;*/9%4 /
 r}ib~kmlnpq{iLk ;  - ; 9 - ;  npbb¡{qsd~klrk`bqs~Ycqsiyqscqs¨Anklqsrpi®ª  dk % & " npib & & "~r,kl`n0k ; 91 % 4= ;  1 % 4 npib ; 9
1 & 4 C ; 1 & 4 ª  dk + ' = E §Qdn,Qr}~q{kq{±}dq{iC^ibq£kld~qscenp¡±pn0mq½nklqsrpi®zyn0ibtyd:^ibdn^ibd¯ÄceqÒ°Td~kmln0kd|p¢ ); §L¢ 5* ); 1 % 4 1U; 9 1 % 4,+ +(' n0ib );i1 & 4 1 ; 91 & 4/. + ' ); 134 1U; 9
134 ¥Or}m 3101 %  & /
 r}ib~kmlnpq{iLk  
) );<1,34,+D3#1[= 9 ~klq{¡s¡b`brp¡sb~'klmbdpª:_`?y~zy~qsibod ; 9 qs~6n,cwn °yq{ceq{¨dmz0k`bd
bmr}§bnp§bqs¡{q{kj¢bdomdAn0~d~zLq ª dpª 
 1K; 9*/9*4
 
 1 );*/e974 ª:³Tq{bd6kr~qsbd6~q{ceb¡{q ^on0klq{r}ib~
rp¥5kl`ydwqsiyd ¤np¡{q{kj¢ md~y¡{kl~qsi +<@  1/9
1 % 4E4 +(' .@  1/9
1 & 4E4 +('%- E ªµ³?qsibod +('+= E ¯Âdr}§ykxn0qsi 5
@  1K/e9
1 % 4E4
 @  1K/9 1 & 4 4 /
_`bdmdq{~"np¡s~r^n^ynp¡iZCGr}~q{klq£±}d
\Â±pn0mq½n0§b¡sd
@
~box`ºkl`n0k 5* ;  1,34 C ; 9
134 C ;  1341C @CB 1K/e9
134E4 1
@

; 91,34 1 ;  134 r}m ; 134 d¡{~d / ZCD\
dedgfih*jLkEl7j
A   !7!*"_	 !#
  <7!7!#  !#
  cer}mdbmdoq{~d^r}ykqscenp¡sq£kj¢d ¤n0kqsr}i ¯"qs¡{¡:§Gd^bmr·±}di8ibr·¯,ª   |}npqsi®z®np~~bceTklqsrpib~
;  C ;  z
?
3 ; 9
1,34>= ;  134 npib
?
3 ; 9134 C ;  134 n0mdcenpbd¯"q£kl`br}Tk¡sr}~~¦rp¥|}dibdmlnp¡{q{kj¢pª
  Ë'Ë    CË!  $7!% E	  +7+Q)+7 
 +"  ! @ 
!  $a"%$ $ 
  
 ab   7! 
 
%+)$   !*`<
!   3.& "* ;  134 C ; 9
134 C ;  1,34 C @CB 1/9
1,34 4 1
@

; 9 134 1 ;  134 ! ; 1,34 S+ 
 a"%"%! D "% ,$ ,$ 
  
 ab +"7!7ab  `C C+
* /9
134 C @ B 1 @ 4 1 C ; 9134>=0;  1,34 
/9
134>= @ B 1
@
4 1 C ; 9134 C ;  1,34 / ZAD\
  Ë®Ë 
} Æ   _`ydd °Tqs~kdiboder0¥5nod¡s¡ & & " ~box`+kl`bn0k ;  1 & 4 C ; 9 1 & 4 C ;  1 & 4qs~n0~~yced´¥Orpmkl`bq{~¦oAn0~dpª  dk % & " §Gdn¸od¡s¡Â~box`´kl`nk ; 9 1 % 4 1 ;  1 % 4npib /91 % 4 C @ 1 @ 4 ª  dk +('	= E §Qdºn+Qrp~q{kq{±pd±pn0mq½nklqsrpi®ª  r}iy~klmbokwnQdmkbm§nklqsrpi ); rp¥ ; 9 bd:^bibdt§¤¢ 5* );i1 % 4 1 ; 91 % 4/. + ' npib );<1 & 4 1[; 9
1 & 4,+ +(' );i134 1U; 9
1,34 ¥Orpm 3 01 %  & /
 r}ib~klmln0qsiLk  
) );i134,+ 3 1 =?9 ~kqs¡s¡Â`br}¡{b~klmydpª´_`¤b~z6kl`bdbmr}§np§bq{¡sq£kj¢8bd u
omdAnp~d~.npibor}iy~d ¤bdiLkl¡{¢ 
 1; 9*/974
 
 1 );*/9%4 ª   ¥ kdmW~q{bd'klr~qsbd~q{c^u
b¡sq^oAnklqsrpib~6npib +(' d¡sq{ceq{in0kqsr}i®z0kl`bdYd¤n0klq{r}i @  1K/e9
1 % 4E4 - @  1K/9 1 & 4 4 qs~\rp§Tukxnpq{ibdÉª-¾¹r·¯,z ¥Omr}cÄ`L¢?Grpkl`bd~q{~.rpi & npib,d?bn0klq{r}i ZR \G¯Âd`nA±}d @  1/9
1 & 4 4 1 @ ª
  or}c¦§yqsin0kqsr}irp¥yk`bd'kj¯\r¹bmd±?qsr}b~.md~b¡£kl~W¢?qsd¡sb~ @  1K/e9
1 % 4E4 - @ ª._`bqs~orpiTuklmnpbqsokl~.`L¢TGrpk`bd~qs~%r}i%ª:_`bd5d °Tqs~kdibod5rp¥ 3.& " ~box`¦kl`bn0k ; 91,34 1[;  1,34npib /e9
134 C @ B 1 @ 4 `n0~Y§Qddi md¥Oykd®ª,³?qscqs¡½n0m¡{¢pzykl`ydmdqs~iyr 3D& "/~box`kl`nk ; 9134 1[;  1,34 npib /9
1,34 =A@ B 1 @ 4 ª¸¾r·¯,z ;  - ; 90- ;  ªµ_`¤b~z'd u¤n0klq{r}ib~ Z»·D\5npmd	bmr·±}di®z¯"`bdiyd±}dm & q{~¡sr?oAn0kd®ª
} Æ   hvk qs~¸np~~bced ibr·¯ k`n0k¸k`bdmd qs~µibr*od¡s¡ & & "ez~box` kl`bn0k
;  1 & 4 C ; 9 1 & 4 C ; 1 & 4 ªº³?qsibod
?
3 ; 9
134 C ; 1,34 npiy ? 3 ; 9 134>= ;  134 z
MONedPMOQ
 
	 !#"%$'&()!*,+  N
kl`bdmd'q{~®§Qr0kl`n5od¡s¡ %npib,nod¡s¡ & ~box`,kl`nk ; 9 1 % 4 1U;  1 % 4 npib ; 9
1 & 4 1U; 1 & 4 ª r}ib~qsbdm"±0npmq½n0kqsr}i + '>= E npibºGdmkbm§bn0klq{r}i ); rp¥ ; 9 bd7^ibdt§L¢ 5* );i1 % 4 1 ; 91 % 4/. + ' npib );<1 & 4 1[; 9
1 & 4,+ +(' );i134 1U; 9
1,34 ¥Orpm 3 01 %  & /$bibokqsr}i ); r}§Gd¢?~kr or}iy~klmnpqsiLk  ) );<1,34,+ 3 1 = 9 ª_`bdµbmr}§bnp§bqs¡{q{kj¢´bd u
omdAnp~d~~r	kl`bn0k
 1K; 9*/9*4
 
 1 );*/e974 ª:¶?bn0klq{r}i @  1K/9 1 % 4 4 - @  1/91 & 4E4qs~r}§yklnpqsibd n0¥ kdm~q{bdekr¸~q{bde~qscb¡sq^oAnklqsrpib~,npib +(' d¡sq{ceq{in0klq{r}i®ªe_`?y~z
¯\d,`nA±pdb~k¹bmr·±}di 5
; 9
1,34 1 ;  134
; 9 141U; 14  C @CB 1K/e9
134E4 - @  1K/9 14 4 /
_`bdiÉzq{k"§Gdorpced~¹Gr}~~qs§y¡sdYklr^bd7^ibd,kl`bd,bbnp¡É±0npmqsnp§b¡{d
@
5?A@
 * ; 9 134 1U;  134 1%C @CB 1K/e9
134E4 -
@

; 9 134 1U; 134 1%C @CB 1K/e9
134E4
 @ /
³Tqsiyod ;  -[; 9 - ;  zbk`bd,bmd±Tq{r}b~"d ¤nklqsrpiºq{~d ¤bq£±pn0¡sdiLkkr 5?A@
 * ; 9
134 - ;  134 1%C @WB 1K/9 134E4 -
@

; 9
134
 ; 
134 1%C @WB 1K/9 134E4
 @ /
  |Ln0qsi®zbk`bqs~"bmr}Qdmkj¢bmr·±}d~kl`bdd°Tqs~kldibodrp¥'nbnp¡®±0npmq½np§b¡{d
@
~ln0kqs~¥ ¢?q{ib|
bmrpQr}~q{kqsr}ifTª

  Ë'Ë    CË!  $7!% E	  +7+Q)+7 
 +"  ! @ 
!  $a"%$ $ 
  
 ab   7! 
 
%+)$   !*`<
!   3.& "* ;  134 C ; 9
134 C ;  1,34 C @CB 1/9
1,34 4 1
@

; 9 134 1 ;  134 ! ; 1,34 S+ 
dedgfih*jLkEl7j
P   !7!*"_	 !#
  <7!7!#  !#
 a"%"%! D "% ,$ ,$ 
  
 ab +"7!7ab  `C C+ 
/e9
134 C @ B 1 @ 41%C ; 9
1,34 1U; 
134>
/e9
134>= @ B 1
@
41%C ; 9
1,34 1U;  134>
; 9
1,34>= ;  134 1%C /e9
134 - @ B 1
@
4 
; 9
1,34 C ; 
134 1%C /e9
134
 @ B 1 @ 4 / Zp \
  Ë®Ë  _`bd ^m~kbnpmk~n0mdbdmq{±}dt¥Omr}c1bmrpQr}~q{kqsr}ifyª\hjitn0mklq{ob¡snpmzq{cey¡sqsonu
klq{r}ib~ ZAD\ npmdymr·±}di®z¢Tq{d¡{bqsib| 5* /9 134 C @ B 1 @ 41 C ; 9
134 1U; 1,34 
/9 134>= @ B 1
@
41 C ; 9
134 1U;  1,34 /
¾r·¯,z-np~~bced ; 9 134>= ;  134 ª³TbyQr}~d /e9134= @
B 1
@
4 ª_`ydi®z.¥Omr}c4k`bd
qscb¡sq{oAn0kqsr}iy~ Z»·D\ z¹d¤n0klq{r}i ; 9 134 C ;  134 `yr}¡sb~eklmydpª ³?qsibod¸kl`bdi k`bd`L¢TGrpk`bd~qs~ ;  1,34 C ; 9 134 C ; 134 qs~^ox`bdox¿0d®z¹q{k¥Or}¡{¡sr·¯"~ @CB 1/9
1,34 4 1
@
z
or}iLkmlnpbq{okqsib|ºr}bmnp~~bcyklq{r}i®ª¾¹r ¯,z ; 9 134>= ;  134 1%C /91,34 - @ B 1
@
4
`np~yb~k-§Gddibmr·±}diÉª%_`bd6qscb¡sq{oAn0kqsr}i ; 9 134 C ;  134 1%C /91,34
 @ B 1 @ 4qs~bmr·±}di ¤bq{kd	~qscqs¡snpm¡£¢}ª

      	 
/"
_`bd^bmd±Tq{r}b~	bmr}Gr}~q£klqsrpib~	npib+`nA±pden0i[rp§¤±?q{r}b~	|}dr}cedklmqso¦q{i¤kdmbmdkxn0kqsr}i®ª$Srpm\n|pq{±}diod¡s¡ 3 zTkl`ydYr}ykqscenp¡~kmln0kd|}q{d~ 1; 9*/9%4 npmd¡sr?oAnp¡{¡{¢yd:^ibd§L¢ek`bdYqsi?u
kldm~doklq{r}irp¥Qkj¯Ârobm±pd~	 B  npib
 B  ª%hjirpkl`ydm'¯\rpmb~z 1; 9 134 %/9134E4 &  B  
 B  ª_`bd~dkj¯Âreobm±pd~npmd	bd7^ibdµmd~Gdoklq{±pd¡£¢¥Omr}c bmr}Gr}~q{klq{r}ib~"npiyt 5
1)4 &  B     -   $ .  $ B (-( C  1 /  1,34  $'.  $ B ( ( C  C     $ .$ B (-( C  @,BB 1 418; 
  $ .$ B (-( C  1 /  1,34 Z· \
MONedPMOQ
 
	 !#"%$'&()!*,+  R
npib
1 ) 4 & 
 B      C @ B 1
@
4BC  1[;  1,34
 1 @ B 1 @ 4BC  &  ;  134 *; 
1341= @ B 1 @ 4BC  1[;  1,34 ZAfD\
Ãr·¯\d±}dmzÉymr}Gr}~q£klq{r}ib~¹en0ibµ`nA±}dnecr}md,bmdoq{~dcednpibq{ib|bª\_`ydmdqs~¹neor}cu
cer}i´ox`brpqsodrp¥bnp¡5±0npmq½np§y¡sd~z6¯"`yqsox` bd:^iyd~ek`bd¯"`br}¡sdrpyklq{cwnp¡\~klmn0kld|}qsd~np~
¡sr?oAnp¡QqsiLkldm~dokqsr}irp¥-kl`bd,np~~r?oqsn0kldtobm±pd~ª? ;9
?A@
9  3.& "  1K; 9
1,34 */e9
134E4 &  B  4  
 B  4 / Z \
¼ÆºÊ    . Æ     CÆLÊ 'Ë!   Ë Ì Æ  Æ  Ë     SË      e Æ  Ë   CË!
	     }   Æ      ³?qsibod @CB q{~or}iL±pd°Qz @,BB q{~qsibomdnp~q{ib|npib  	 @*BB 
   qs~	qsiyomdnp~q{ib|AZ ; C E \ ª^_`?y~z  B  q{~ Sn0k Z  1[/  1,34 \¥Or}m  -   $'.  $ B ( ( zWk`bdi[§Qd uor}cd~:npi¦qsiyomdnp~q{ib|obm±pd"npib¦q{~ Snk'np|Ln0qsi Z  1U/ 
134 \W¥Or}m  
   $'.  $ B ( ( ª'«Yik`bdrpkl`bdm%`npiy®z 
 B  qs~:±pdmklqsonp¡s¡£¢bdomdAn0~qsiy|yr ¯"ikr @ B 1 @ 4 ¥Or}m 1U;  134 ª%_`bdi^k`bdobm±}d§Gdorpced~ Sn0kZ  1>@ B 1 @ 4 \"¥Orpm ;  134 -  - ; 134 npib®zÉn0k	¡½n0~kAzSkl`yd¦obm±}dqs~\±pdmkqsonp¡s¡£¢eydomdAnp~qsib|yr ¯"i¥Omr}c @ B 1 @ 4 ¥Or}m 1U; 134 ª'_`bd~dkj¯Âr^obm±}d~¹npmd~ox`bdcwn0kqs¨dºqsi ^|}bmd^}ª
$:qs|}ymd¦ 5  bm±}d~
 B  npib  B  ª
¾r·¯,z\kl`yd Snklibd~~wr0¥kl`ydtobm±pd~`n0~wn+or}iy~d ¤bdibod0ª hjiLkdm~doklqsrpib~wcenA¢²§Qdtn
~d|pcedi¤knpib²ibrpknµQrpqsiLkAz'n0~¦q{kqs~~`br·¯"i´qsi ^|pbmdºTª+¾¹r}i biyq¤bdiyd~~^rp¥k`bd
dedgfih*jLkEl7j
]   !7!*"_	 !#
  <7!7!#  !#
$:q{|}bmd 5 ibyd:^ibdµonp~d~
qsiLkldm~dokqsr}iºqs~¹md¡½n0kdklrQr}~~q{§b¡{¢q{ibbdkdmceq{ibdoAn0~d~¥Or}mkl`bdr}ykqscenp¡sq£kj¢wd?bnu
klqsrpib~ªhjitk`bd~donp~d~q£k"qs~"ibdod~~lnpm¢klrb~d,kl`bd,or}ib~kmlnpq{iLkd¤n0klq{r}ib~  
)
;'1 =?9
npib  
)
/=1U89 ª²©\ykq£kcwnA¢8`npbGdi´kl`nk^~d±pdmnp¡"~r}¡{yklq{r}ib~npmdr}yklq{cwn0¡ ª $Srpm
qsib~kxnpibodpzTnp~~bcdnpier}ykqscenp¡b~rp¡sykqsr}i 1K; 9%/974 z?¯"q£kl`^kj¯\r¦od¡{¡s~ %npib & z¤±}dmq£¥ ¢Tq{ib|
¥Or}m§Qr0kl` 3 1 %enpib 3 1 & 5
@ B 1
@
9741U/  134 npib ; 134 - ;@ BB 1/  1,34 4 /
_`bd~dod¡{¡s~	n0md¦q{iµkl`bdbibbd7^ibd[~kln0kly~	mdymd~diLkldIq{i ^|}ymd^fyª	hji+npmklq{ob¡snpmz
$:qs|pbmd	f 5 ¶%°ynpcb¡{d
¥Or}mkl`yd~dºoAn0~d~zÂk`bdnA±pn0qs¡½n0§b¡sdeox`br}qsodrp¥ ;<134 q{~|}q{±pdi´§L¢´n ~dk  ;  134 %; 1,34 ª  ~~bcd[k`n0kºr}bmºnpmklqsob¡½n0mr}yklq{cwn0¡~rp¡sykqsr}i*±}dmq^d~ ;  1 % 4 C ; 9 1 % 4 C ;  1 % 4npib ;  1 & 4 C ; 91 & 4 C ;  1 & 4 ª  dk +(' §Gd¦npi q{iC^ibq£kld~qscenp¡®±0npmqsn0klq{r}itnpib¸bd7^ibd1); 9§¤¢ 5 * ); 9
1 % 4 1[; 91 % 4/. +(' n0ib ); 9
1 & 4 1 ; 9 1 & 4 +7+(' ); 9
1,34 1 ; 9 134 ¥Or}m 3 01 %  & /
MONedPMOQ
 
	 !#"%$'&()!*,+ ·
_`bd5orpbb¡sd 1 ); 9*/9*4 ~klqs¡{¡?±pdmq ^d~:kl`bd\r}yklq{cwn0¡sq{kj¢Yd ¤n0kqsr}ib~%npibk`bd5orpib~kmlnpq{i¤k~%rp¥
kl`bd,bmr}§b¡sdctª:hvkn0bQdnpm~5k`n0k 1 ); 9%/974 q{~~klq{¡s¡Wn0iºrpyklq{cwnp¡Q~r}¡{yklq{r}irp¥.kl`bd,|Ln0ced0ª
  (	"   	    
	 !   ! "
«	Tklqscenp¡{q{kj¢d ¤n0kqsr}iy~¹`bn·±pd§Gddiµbdmq£±}dtqsikl`ydymd±?q{r}b~¹~doklq{r}ib~_ZNfyª£}zSfyª ^npib
fyª f \ª:hjir}mbdm'klrbd±}d¡{r}enbmnpokqsonp¡np¡{|}r}mq£kl`bcºz0k`bd"ibd°?kÂ~kdwq{~%klrqsiL±}dmkkl`ydcºª
       1 ;  @ 4 	 1K;    */    4  _`bdµymd±?q{r}b~mdcenpm¿?~Gdmcq{k^y~kr8§bbq{¡s n
cwnpybqsib|e¥Omr}c kl`bdynp¡-±0npmq½np§y¡sd 1 ; 
@
4 krkl`bd^n0~~r?oqsn0kld ~kmln0kd|}q{d~ 1;    %/    4 z
¯"`bqsox`q{i¤±pdmkl~5kl`ydYr}ykqscenp¡sq£kj¢d ¤n0kqsr}iy~ª   ~~ddiºymd±?q{r}b~¡£¢}z?kl`bq{~5cwn0bbqsiy|cen·¢
Qr}q{iLkklr+cerpmdkl`n0i rpibdt~klmn0kld|p¢}ª T `n0k^¯Âdº`bn·±pdtkr[yd:^ibdºqs~n c¦b¡£klq£±pn0¡sbd
¥Obibokqsr}iÉª¾r·¯,zbkl`bd,obm±pd~~`npGd,qsibbyod~k`n0k  B  4  
 B  4 qs~"np¡£¯5nA¢?~npi`br}mq{¨r}i?ukxnp¡o¡sr}~d qsiLkldm±0np¡ ª´hji rpkl`ydm¯\rpm®z\k`bdcwn0bbqsiy|[q{~   ¥Or}m /     ¯"`bqs¡{dpz¥Or}m
dAnpox` ;    134 z.q{k,q{~	|}q{±pdi[§L¢+nºor}iLklq{i?ybc4¥Omrpcnceq{ibqsc¦yc ±0np¡{bd ;    
 134 klrºncwn°Tq{c¦bc±0np¡syd ;     B 134 z}d±pdi^q{¥¯Âd5`nA±pd|}dibdmlnp¡{¡{¢ ;    
 134 1[;     B 1,34 ª-hji¦¥Cnpokz§QdoAnpb~d5rp¥bk`bd\cqsyb¡sd Sn0kibd~~%rp¥ 
 B  npibk`bdÂkj¯Âr	d°?kmdcenp¡ Sn0kibd~~%rp¥  B  z  Æ  Æ "y  Ë ¹ Ê¦Ë @ .  y ;    
 1,34 C ;     B 134 ª:¾r·¯,z}kl`yd\¥Or}¡s¡{r·¯"qsib|"cenpbbq{ib|cwnA¢¸§Gdbd7^ibdÉz.¥Or}mYk`bd^~r}¡{yklq{r}ib~	n0~~r?oqsn0kld klrkl`bdrpyklq{cwnp¡{q{kj¢or}ib~kmlnpq{iLkl~,r}i
1 ; 
@
4 5
1 ; 
@
4  + 	 F ;    
 *;     B G /    /
_`bdomboq½np¡WGr}qsiLkzGq{~kl`n0k ;    
 z ;     B npib /    n0md~qscb¡£¢npibtdiLklq{md¡£¢bd7^ibdnpib or}ceyykxnp§y¡sd§¤¢IcdAnpib~rp¥5k`bdbmr}§b¡sdcÎn0kxnTªµÃ¹r ¯Âd±pdmz¯Âd~`np¡s¡6ibrpk|}q{±pd
npid°Tb¡{qsoq£k5bd7^ibq£klqsrpirp¥kl`bd~d	¥Obiboklqsrpib~5qsik`bd	cenpqsibnpmkr0¥.k`bqs~\npGdmzy~qsiyod,n
¡srpk¹rp¥:oAnp~dox`bdox¿?q{ib|qs~"md ¤bqsmd®ª¹"dAnpydm¹~`br}y¡sµmd¥Odmklrenpbymdiybq£°   ¥Or}mcr}md
bdklnpqs¡{~ª
­,iyr ¯"q{ib| ;    
 z ;     B n0ib /    q£k^qs~^b~d¥Ob¡5krIbd7^ibdkl`bd¥Or}¡{¡sr·¯"qsib|µ|}¡sr}§bnp¡Â±0np¡Òu
dedgfih*jLkEl7j
p   !7!*"_	 !#
  <7!7!#  !#
bd~ 5  
8    1 ( ) /    1,34,+D3
=    
 1 ( ) ;    
 1,34,+ 3
=     B 1 ( ) ;     B 1,34,+D3
6np¡sbd~ 8    z =    
 npib =     B ¯"qs¡{¡W§Qdrp¥'orpib~klnpiLkYb~d¦qsiºkl`bdbd±pd¡srpbcediLkYrp¥'rpbmnp¡s|}rpmq{k`bcºª
  y  y OË!tË 8     =    
   Ì =     B  «	ym-q{i¤kdmd~k:ibr·¯²¥OrTob~d~%r}ikl`bd6±pn0mq½nklqsrpirp¥ 8    z =    
 npib =     B npoor}mbq{ib|klrkl`bd^±0npmqsnp§b¡{d~ ; npib @ ª$:q{m~kzq{knpbGdAnpm~kl`n0k¹n0itq{ibomdAnp~dr0¥ ; bmrTybod~npiºbº~¯Âd¡{¡sqsiy| ZCnp~~rToq½n0kdklren¡sd¥ k"~`bq£¥ klqsiy| \Ârp¥
kl`bd,oym±}d  B  zcer}md	bmdoq{~d¡£¢ 5
;  C ;   C   3  ) 1 )  4 &  B  1 )  74 &  B    C    
    ZN \
  Ë®Ë 	  ~~yced ;  C ;   ª  dk 3D& "ª $r}m  §Gd8|}q£±}diÉzyd:^ibd   n0ib    §L¢1 )  4 &  B   npib 1 )  74 &  B   ª_`bmddeonp~d~¦npmdor}ib~qsbdmdÉªwhji+kl`bd^m~koAnp~dpz'~bbGr}~d  -    $'. $ B ( ( ªµ_`ydi ZCmd¥Odmklr¸yd:^ibq£klq{r}i Z»  \ \ z   1[/  134 znpibk`?y~z   -    ªÎhji k`bd²~dor}iy onp~d0z¦~ybQrp~d  
    $'.  $ B ( ( ª _`bdi®z   1U/ 
134 zÂnpib´kl`¤b~z    
   ª´¾r·¯ ¡sdk^y~or}ib~qsbdm¦kl`bdmdcwn0qsibq{ib|¸oAn0~d & G    $'.  $ B ( (       $ .$ B (-( F ª-Ã¹¢?Grpkl`bd~q{~ ;  C ;   ¢?qsd¡sb~    $'.  $ B ( ( =    $'.  $ B ( ( npib     $'. $ B ( ( =      $ .$ B (-( zS~rek`n0knpmd,±}dmq^d¸§Grpk`  & G      $'.  $ B ( (       $ .$ B (-( F npib
 & G    $'.  $ B ( (       $ .$ B (-( F ª%hvk'¥Orp¡s¡sr·¯"~:k`n0k   1 @*BB  
     npiy    1 @*BB  
     ª¾r·¯,z ;  C ;   npiy @ BB  qs~qsiyomdnp~q{ib|bz6`bdiyod   -    ª*¶'ibbq{ib|Ik`bdºbmr?rp¥rp¥ Z N \ ª

MONedPMOQ
 
	 !#"%$'&()!*,+ T
_`bd,qsibomdAn0~d,rp¥ ; ¢Tq{d¡{b~"np¡s~r^npiºbTuj¡{d¥ kcr·±}d,rp¥.kl`bd,q{i¤kdm~doklq{r}i  B   
 B  5
;  C ;   1%C   ;   

 
 134
 ;     
 134
;      B 134
 ;      B 134
/     134 - /     1,34 Z
PD\
_`bqs~bmr}Gdmkj¢q{~"nbqsmdok"or}ib~d ¤bdiyod¦rp¥.kl`yd,¥Orp¡s¡sr·¯"q{ib|¦¡sdcecenyª
 6Æ  8   7 ;   =;  $ 2 
  
 ab ?! "  C+ $   
 1     4 &  B    
 B  
?
1     :4 &  B    
 B      
   !   -   /
 1      74 &  B    
 B  
?
1     4 &  B    
 B     -    !   
    /
  Ë®Ë¹Ë   Æ  8® «Yib¡£¢µk`bd^m~kq{cey¡sqson0klq{r}iµq{~	bmr·±pdi®ªe_`bd^~dor}ib q{cey¡sqsonu
klq{r}it`yr}¡sb~~q{ceq{¡½npm¡{¢}ª  dk 1    4 &  B    
 B  ª!d:^bibd )   §¤¢ 1   )   4 &  B   ª$mr}c bmr}Gdmkj¢>Z N\zq{k	¥Or}¡{¡sr·¯"~ )   
   ªe~qsibod 
 B  qs~ Snkrpm,±pdmklqsonp¡s¡£¢¸bd uomdAnp~qsib|bzk`bdGr}qsiLk 1    )   4 qs~¹dq£kl`bdmq{iºk`bdobm±pd
 B  rpmnp§Gr·±}dkl`bq{~obm±pdpªT `bdi ^m~k	oAnp~d¦`br}¡{b~zGq ª dpª 1    )   4 & 
 B  zQk`bdi 1   )   4 &  B    
 B  ª_`?y~zq{k~CVod~-klrklnp¿pd    1   npiy    1 )   zp~rYnp~klr"¥Ob¡^¡s¡}k`bdÂq{cey¡sqson0klq{r}i®ªÉ¾r·¯,znp~~bcdkl`bn0kY~dorpib oAnp~d`brp¡sb~zÉq ª dpª"Gr}qsiLk 1    )   4 qs~np§Qr·±pdkl`bdobm±}d 
 B  ª³Tqsiyod 
 B  qs~"nbdomdnp~q{ib|r}m Sn0k¹oym±}d0zkl`bd,Gr}qsiLk 1 ) 4 q{~"np§Qr·±pd 
 B  ¯"`bdiTu
d±pdm  
   npib  
 )   ª'¾r·¯  B   qs~Ânpiqsibomdnp~q{ib|r}m Sn0kobm±pdpª_`¤b~zT¥Or}m 
   zTbmrpQdmkj¢ 1)4 &  B   ¢?q{d¡sy~  
 )   npibor}ib~d ¤bdiLk¡{¢ 1)4 qs~\k`bdinp§Gr ±pd 
 B  ª´hvk¥Or}¡s¡{r·¯"~kl`nk    -   ¯"`bdibd±}dm 1     :4 &  B    
 B  ª ³Tqsibod
 B  qs~n bdomdAnp~qsib|[r}m Sn0k^obm±pdpz\np¡s~r `br}¡sy~    
   ª  rpib~d?ydiLkl¡£¢}zÂk`bdqscb¡sq{oAn0kqsr}i`br}¡{b~"np|Ln0qsi®ª

  iq{ibomdAnp~dYrp¥
@
bmr?bbod~~q{ceq{¡½npm¡{¢n¡sd¥ k5~¯\d¡s¡sq{ib| ZCnp~~rToq½n0kdwkrnbr·¯"i~`bq{¥ ku
qsib| \6rp¥:obm±pd 
 B  5@
 C
@
  C   3  6   1   4 & 
 B   C   1[;  1,34r}m
1   4 & 
 B   C   %1[;  1,34

ZR \
dedgfih*jLkEl7j
}   !7!*"_	 !#
  <7!7!#  !#
  Ë®Ë 	  ~~yced
@
 C
@
 
ª  dk 3.& "eª6$r}m  §Gd |}q{±pdi®zbd:^bibd   npib    §L¢1    4 & 
 B   npib 1  4 & 
 B   ª _¯\r onp~d~npmdµorpib~q{bdmd®ª hji kl`yd ^m~koAnp~dpz~ybQrp~d  C @ B 1 @  4 ª[_`bdi[ZCmd¥Odmklr bd7^ibq£klqsrpi Z·fD\E\z   1U; 134 ªhji kl`yd¸~dor}ib*onp~d0z~bbGr}~d  
 @ B 1 @  4 ªA$bibokqsr}i @ B bdomdnp~d~ºnpib@
 C
@
 
ª5_`¤b~ @ B 1
@
 4>= @ B 1
@
 :4 ªÃ¹dibod 1= @ B 1
@
  4 ª5_`ydi    1U;  134 ª'mr}Gdmkj¢Z R\ qs~5kl`¤b~¹bmr ±pdi®ª

mr}Gdmkj¢ Z]D\ `yr}¡sb~"n0~nbq{mdok¹or}mr}¡s¡snpm¢rp¥ ZR \ 5@
 C
@
  C   3  6 1    4& 
 B  1     4& 
 B    C    -    Z
]D\
_`bd5qsiLkdm~doklqsrpi  B   
 B  cr·±}d~'br·¯"iTuj¡{d¥ kAª:Ãr·¯Âd±}dmzLkl`yd5qsiLkldm~dokqsr}i±pn0mq½nklqsrpiqs~~rpced¯"`n0k+%$C!K7!`bdmd 5@
 C
@
 %1 C * ;     
 134
 ;      B 134
/     1,34
 /     1,34 ZAD\
  Ë®Ë   dk
@
 C
@
 
npib 3.& "wª  dk 1    4 &  B   
 B   ª !d7^ibd )  nGr}qsiLk-~box`kl`nk 1 )    4 & 
 B   ª $mrpc/ymr}Gdmkj¢ Z»]D\z?q{k6¥Or}¡{¡sr·¯"~ )  -   ª³Tq{ibod  B  q{~5nSn0k"r}m"q{ibomdAnp~qsib|^oym±}d0zQGr}q{i¤k 1 )    4 qs~"dq£kl`bdmqsikl`ydobm±pd  B  r}m¹n0kk`bd¡sd¥ kr}ykdm"rp¥.kl`bq{~obm±}dpª
  }b Æ  1 )    4 &  B  ª _`bdiÄn0¡s~r8`br}¡sy~ 1 )    4 &  B   
 B   ª _`¤b~d ¤n0kqsr}i /     134 1 /     134 q{~'bdbyodÉªÂ¾¹r·¯,z¤k`bd¹bmr}Gdmkj¢IZR \-¢?qsd¡{b~dqÒu
kl`bdmÂk`bdq{ceb¡{qson0klq{r}i 1   %/     1,34 4 & 
 B   C   1U; 1,34 r}m6kl`bdqscb¡sq{oAn0kqsr}i
1   %/     1,34 4 & 
 B   C   %1[;  1,34 ªhjirpkl`bdm¯\r}mb~z ;     
 1,34
 ;      B 1,34 ª  Æ  Ë! Ì*} Æ  -r}q{i¤k 1 )    4 qs~^n0k^¡{d¥ krpykldmrp¥obm±pd  B  ª´³Tq{ibod  B  q{~npiµq{ibomdAnp~qsib|oym±}d0z®Gr}qsiLkl~ 1 ) 4 ~box`¸k`n0k  - )  n0ib  
   npmd~kqs¡{¡n0k¡sd¥ k\r}Tkldm\rp¥Wkl`bq{~5oym±}d0ª6¾r·¯,z 
 B   q{~5n¦bdomdAnp~qsib|r}m Sn0k\obm±}dpª6_`¤b~zT¥Or}m 
   zLymr}Gdmkj¢ 1 ) 4 & 
 B   ¢?q{d¡sy~  - )  npibÉzLor}ib~d ¤bdi¤k¡{¢pz 1)4 qs~:k`bdin0k5¡{d¥ k\r}ykldm5rp¥  B  ª'hvk5¥Or}¡s¡{r·¯"~6k`n0k    C   z?¯"`bdibd±}dm 1     *4 &  B   
 B   ªÃdibod /     134 C /     134 ª[¾r·¯,z  B  qs~npi²qsiyomdnp~q{ib| r}mSn0kobm±pdpzÂnpibcerpmdr·±pdmzbk`bqs~obm±pdiyd±}dmq{ibomdAnp~d~±}dmkqsoAn0¡s¡{¢pª'_`bqs~~qs|}iyq ^d~ 5
1      4 &  B 1      :4 &  B   =   


1%C   =    /
MONedPMOQ
 
	 !#"%$'&()!*,+ pf
_`¤b~zS~q{ibod /     134 C /     1,34 zbq{k\¥Or}¡s¡{r ¯"~Âkl`n0k ;      B 1,34 C ;     
 134 ª'mrpTudmkj¢Z· \ qs~5kl`ydiºbmr·±}di®ª

 ¡{r}§np¡Qmd~b¡{k~¹npmd	bdmq£±}d 5

@
 ;  C ;   C   =   

 
 
 =     

=      B 
 =      B
8     - 8     Z 0D\
npib
 ; 
@
 C
@
  C * =     
 
 =      B
8     
 8     Z ? \
        	Ì Æ4<  CË!8Ë ; 1 @ 4   dk @ §Gd ^T°yd®ª'hjiek`bqs~6~q£klnklqsrpi®z}kl`bd¹oym±}d
 B 
qs~"np¡{~r ^y°TdÉªÂ_`bdi®z¯"`n0k¹`npyQdi®zb¯"`bdi ; qs~5±0npm¢?qsib| !d:^bibd 5;  
 18+* ,B  ; 1,34@ BB 1/  1,34 4 
npib ;   B 1 B  ;  1,34@ BB 1/ 1,34 4  /
_`bd~dkj¯\re±pn0¡sbd~¹¥Or}mc ne§Gr}bibt¥Or}m¹k`bdynp¡W±0npmqsnp§b¡sd~ ; ª"hjiµ¥CnpokAzSqsiL±pdmkqsib|ebd
 bdibqsir}Tklqscenp¡{q{kj¢^d ¤nklqsrpi®zbq ª dpª 1;*/ 4 &    kl`npiy¿?~kryd:^ibq£klq{r}iAZ  \ zy¢?qsd¡sb~ 5

@
 5 ;#-;  
 1 C /    1[/ ; 
;   B 1 C /    1U/  /
³TrbzT¥Orpm ;#-;  
rpm ; 
;   B zT¥Obiboklq{r}i /    q{~\diLkqsmd¡{¢ebd:^bibdtnpibq{ibbdGdiybdiLkrp¥Âk`bdbn0¡%±pn0mq½n0§b¡sd @ ª^Ïºr}md^bmdoq{~d¡{¢}zWk`bdmden0md¦kj¯ÂrtGr}~~qs§b¡{d¦orpiC^|}bmn0klq{r}ib~z
~lnA¢ ;2-;  
n0ib /    1U/  zQrpm ; 
;   B npib /    1U/  ª¾r·¯,zÉor}ib~d ¤bdiLk¡{¢ºklrkl`bdbd7^ibq{kqsr}i[Z»·fD\¦rp¥Yobm±pd 
  \z ;    
 npib ;     B npmdºdiLklqsmd¡£¢²bd:^bibd §¤¢²k`bdox`br}qsod,rp¥ @ npibºrp¥-k`bd,or}iW^|}bmn0klq{r}i 5

@
 *  ;  -;  
npib ;   -;  
  1%C 1K/     *;     
 *;      B 4 1 1K/     *;     
 *;      B 4 ;  
;   B n0ib ;   
;   B !1%C 1K/     %;     
 *;      B 41M1K/     %;     
 *;      B 4 /
dedgfih*jLkEl7j
0   !7!*"_	 !#
  <7!7!#  !#
hjitrpk`bdm"¯Âr}m®zSd±}dm¢ºQr}~~q{§b¡sd	or}iC^|}ymln0kqsr}ib~¥Or}mk`bd|}npced	cenA¢§Gdmdbmd~diLkld
§¤¢ nbnp¡:±0npmq½np§y¡sd ;2&  ;  
  ;   B  npib+q£k	qs~k`bqs~	mnpib|}d0z®¯\d¦¯"q{¡s¡-or}ib~qsbdmY¥Omr}cibr·¯r}i®ª¶:°?klmdcenp¡W|}¡{r}§np¡Qmd~r}bmod,±pn0¡sbd~"npmd,|}q£±}dikl`ydiº§¤¢ 5
8    1[8     1 (*) /  134,+ 3 npib 8       1 8        1 ( ) / 1,34,+ 3D/
_-r^bmr ±pdk`bd,qsibor}cqsib|¦md~b¡{kzbkl`bd	¥Or}¡{¡sr·¯"qsib|¡sdccenqs~ibddbd 5 6Æ  8  Q`C CC!E 77!#+ ; ! @ 7b
7*  7 + ; 7   %+7  
!*
   ;  $7* 
! c b
7 "% 3'& " Q$2
!*    B   
 B   +' %+7       
1 ) 4&  B   
 B +); C E > C  B  :     
 B   	 ) . 
 + ;@ BB 1/ 1,34 4  	  . 
 + ;;  1,34 B BB    01
! +); = E
1 ) 4&  B   
 B  > C  B  :     
 B   	  . 
 + ;@ BB 1/ 134E4     	 6 . 
 +);;  1,34 B BB  01Z p \
 $7!%  B BB 1 +* , " .  $ B ( .$ B ( @ B BB 1 4 
  Ë®Ë  "d¥Odm"kr   GdibbqÒ°º©ª

¾r·¯,z
@
§Gdqsiy| ^y°TdÉzQkl`yd¥Obiboklq{r}i ; 	 8    npbGdAnpm~krw§Gd¦neor}iLklq{i?yr}b~Yn0ib¸qsi?u
omdnp~q{ib| ZOr}m Sn0k%\.cenpbbq{ib|¥Omr}c qsiLkldm±0np¡  ;  
  ;   B  r}iLklr	q{iLkldm±0np¡  8    *8        ª
  Ë®Ë   dk + ; §Qdn±0npmq½n0kqsr}ir0¥ ; ª   ~~bcd + ; = E ª  rTonp¡s¡£¢kr¦n,npmkqsob¡½npm'od¡{¡
3D& "zbmd±Tq{r}b~,¡sdcecenw~n·¢?~ /    1,34 - /   :     1,34 - /    1,34.     !  $ B (   ª  
~bccen0klq{r}i	rp¥ /    ¢?qsd¡sb~~r 8    - 8   :     - 8    .    )    B!  $ B (    +); ª._`?y~zcwn0bbqsiy| ; 	 8    q{~wor}iLklqsi¤brpb~npib q{ibomdAnp~qsib| ZCr}m n0k*\ ª   ~n8or}ib~du
¤bdibodpzSq{k"q{~"np¡s~r~bm doklq{±pdpª

MONedPMOQ
 
	 !#"%$'&()!*,+  N
hvk	¥Or}¡s¡{r ¯"~¹kl`nk	d±pdm¢ 8.&    ) /     ) /  npyceq£kl~Ynibrpi dcykj¢ orpibibdokldI~dk,rp¥npiLkldodbdiLkl~ª²hvk¦qs~¦q{i²npmkqsob¡½npmklmbd¥Or}m 8 9 ª[_`bd~dker0¥n0i¤kdodbdi¤k~eq{~¦rp¥ kdi
mdybod kr²r}ibd d¡sdcdiLkz"¯"`ydi cwn0bbqsiy| ; 	 8    qs~eqsibomdnp~q{ib|bz"rpkl`ydm¯"q{~d q£k
qs~npi qsiLkdm±0np¡¯"`bdi²cwnpybqsib| ; 	 8    q{~n0kAªt_`bqs~mdcenpm¿[q{cey¡sqsoq{k¡{¢ºbd:^bibd~
kl`bd¦§Gr}biyb~ ;  
 1
@
4 &  ;  
  ;   B  npib ;   Ba1 @ 4 &  ;  
 9;   B  rp¥6npmln0cedkldm~ ; z±}dmq{¥ ¢?qsiy|yd  bdibqsi®À ~d ¤nklqsrpib~¹npoor}mbq{ib|klr @ 5
 ;2&  ;  
  ;   B  8    1U8 9  ;2&  ;  
 1
@
4  ;   B 1
@
4 /
  ~~bcdibr·¯
@
 C
@
 
ªmr}Gdmkj¢ Z T \"¢Tq{d¡{b~ 8    $   (   
 8    $   (   ª¦³Tqsibod§L¢
bd:^iyq{klq{r}i 8    $   (   1 89 1[8    $   (   z¤bmrpQdmkj¢ 8    $   (   
 8    $   (   `br}¡s?u
~ª%¾¹r·¯,z}qscenp|}q{ibd ;  
 1
@
  4 C ;  
 1 @  4 ª:_`bd\bmr}Gdmkj¢ Z pD\W¢?qsd¡{b~kl`bd5md±pdm~d^qsi?ud ¤np¡{q{kj¢ 8    $   (   - 8    $   (   ª-hvk:¥Or}¡{¡sr·¯"~ 8    $   (   1[8    $   (   1 89 ª:_`¤b~;  
 1 @   4 
;  
 1 @  4 z§¤¢ cqsibq{cwnp¡\bd:^iyq{klq{r}i r0¥ ;  
 1
@
 4 ªÃ¹dibod n8or}iLklmln0bqso uklqsrpirp¥b`¤¢?Grpkl`yd~q{~ ;  
 1
@
 :4 C ;  
 1 @  4 ª%³Trbz0bmr}Gdmkj¢ ;  
 1
@
 74
;  
 1
@
 4 `br}¡{b~klmydpznpib ~qscqs¡snpm¡£¢}zSbmrpQdmkj¢ ;   Ba1
@
  4 
;   Ba1
@
 4 cwnA¢t§Qdymr·±}di®ª6npmq½n0kqsr}ib~rp¥ ;  
 1
@
4 npib ;   Ba1
@
4 npmd	cr}ibrpkr}ibq{o 5@
 C
@
 %1%C * ;  
 1
@
 4 -;  
 1
@
  4;   Ba1
@
 4 -;   Ba1
@
 :4
¾r·¯,z =    
 n0ib =     B npmd¦bdomdnp~q{ib|¥Or}m§Qrpk` ; npiy
@
ª,_`¤b~	bmd±?qsr}y~Ymd~b¡£kl~
¢Tq{d¡{ 5 @
 C
@
 %1%C  
=    $   (   
 
 =    $   (   

=    $   (    B 
 =    $   (    B
=       $   (   
 
 =       $   (   

=       $   (    B 
 =       $   (    B
Z 0fD\
  9,#: .&
_`bdbmd±?qsr}y~¦bmrpQdmklq{d~npmdnt|}bqsyd¡sq{ibd^¥Or}mbd±}d¡sr}bq{ib|¸r}ymnp¡s|pr}mq£kl`bcºªt³Tqsibod
r}yklq{cwn0¡sq{kj¢wd ¤n0kqsr}iy~Ynpmd¦np¡{cer}~k¹qsiL±}dmklq{§b¡sdnpibµ~qs|pib~rp¥'±0npmq½n0kqsr}iºnpmd_^y°Td¸¥Or}m
=    
 z =     B n0ib 8    zL§yq£uj~doklqsrpinp¡ycdk`br?b~%¯\dmd¹ox`br}~di®ª6«Ybmnp¡{|}r}mq{kl`ycq{~%cwn0bdrp¥k`bmddnpmk~ª $:q{m~k^npmk^bib k`bdr}ykqscenp¡Âynp¡npmnpcdkldm @ 9 ª²_`bdº~dor}ib
dedgfih*jLkEl7j
P   !7!*"_	 !#
  <7!7!#  !#
npmk~`n0mGdib~Yk`bd¦orpi¤±pdm|}dibodnpib mdibbdm~	cr}mdbmdoqs~d¦~rpced¦~b§Gbd:^iyq{klq{r}ib~z
§¤¢IoAn0¡sqs§ymln0kqsib|kl`ydr}ykqscenp¡'bnp¡6npmnpcdkldm ;L9 ª   kkl`bq{~Gr}qsiLkAz:or}iL±}dm|}dibodq{~
np¡scr}~k6n0ox`bqsd±}dÉª6_`yd¡½n0~k6npmk\cenp¿pd~5nQ^inp¡SoAn0¡sqs§ymln0kqsr}irp¥ ; z?~r¦n0~6krd ¤n0¡sqs¨d
klr =?9 npibklr^mdbbod~r}cd	qsibbdkldmcqsin0kqsr}iÉª
  Ë   W    @ 9   Ì ;L9  _`bd^m~k¦q{ib|}mdbqsdiLkq{~krµ§byqs¡s[b[kl`bdebmr?odbbmd0z
¯"`bqsox`*bd7^ibd~ ; 1
@
4 z"k`n0kq{~z5¯"`bq{ox`*or}cbykd~ ;  
 1
@
4 npiy ;   Ba1
@
4 ª_`npib¿¤~
klr k`bd8q{ibomdAnp~dibd~~ bmr}Qdmkj¢Änp~~rToq½n0kdÄ¯"q£kl` kl`bd yd:^ibq£klq{r}iÄrp¥ ;  
 1
@
4 npib;   Ba1
@
4 z.kj¯Ârµ§bqÒuj~dokqsr}ibnp¡%bmrTod~~d~n0mr}biy 89 npmdeq{iIy~dekrtor}cbykld ;  
 1
@
4
npib ;   Ba1
@
4 ª-_`bdiÉzTkl`ydcenpqsi^n0mkÂrp¥Ék`bdymr?od~~Â¯"q{¡s¡orpib~q{~kÂqsi ^ibbq{ib|
@
z¤~box`
kl`n0k =?90& F =       $  (  
  =    $  (   B G ª:_`npib¿¤~5klrkl`bdqsibomdAn0~diyd~~"d±}r}¿0dqsiebmr}Gdm»ukj¢ZNpfD\ z¤k`bqs~6qs~6br}iydYnp|Ln0qsi§¤¢en§bq£uv~doklq{r}inp¡SbmrTod~~ªÃr·¯Âd±}dmzbk`bqs~6bmr?od~~6¯"qs¡s¡
oAnp¡{¡:kl`bd^bmrTodbymd^¥Or}m ;  
 1
@
4 n0ib ;   Ba1
@
4 orpcebTkxn0kqsr}i®zÉor}ib~klq£klykqsib|qsi ¥Cnpok
n¦br}b§b¡{d	§bq£uv~doklq{r}inp¡GbmrTodbbmdpª_`bq{~bmr?odbbmdY¢?q{d¡sy~"np~"n¦md~b¡£kkl`bd	r}Tklqscenp¡
bnp¡.±pn0mq½n0§b¡sd
@
9 ª	hvkYq{~Yibrpkd¯Âr}mk`L¢µkl`bn0k¥Or}m ;#&  ;  
 1 @ 9*4  ;   Ba1 @ 974  z 8    4 1U8 9npib¯\d"¯"qs¡{¡yibr0k`nA±}d"klr,oAnpmd¹np§Qrpyk'kl`bd"or}ib~kmlnpq{iLkr}i 89 z¤ibr·¯,ª«k`bdm¯"qs~d0z¤~qsiyod
=?90& F =       $  46(  4 
  =    $  46(  4  B G zÂkl`ydmdºd°Tq{~kl~ ;#&  ;  
 1 @ 974 9;   B 1 @ 974 ~yox` kl`bn0k
=?90& F =    4 
 #=    4  BG ª^_`bqs~,d¡{dcdiLk ; ¯"qs¡{¡:§Gd^r}bm	r}ykqscenp¡:ynp¡%±0npmqsnp§b¡{d ;9 ª_.ror}cbykdeq£kAz-nº§bqÒuj~dokqsr}ibnp¡'bmr?od~~qs~np|Lnpq{i[q{ib~kmbcdiLklnp¡ z.§QdoAnpy~dwr0¥5kl`bdorpiTu
~kxn0i¤k¦~qs|pi8±0npmqsn0klq{r}ib~rp¥ =    4 
 npiy =    4  B ZCmd¥Odmklr¸ymr}Gdmkj¢ Z 0D\ \ ª¸_`bd¯"`br}¡{dbmr?od~~"qs~"~ycecdbº§Qd¡sr·¯ 5  $-qsib @ 9 ~yox` kl`nk = 9& F =       $  46(  4 
 #=    $  4(  4  B G  a   c  C+ 7 
+%"7  7!%"%%+%+  +7`*  !%"%`a!#  +i`D+?"%?`a ;  
 1 @ 4 ! ;   Ba1 @ 4 z  $:q{ib ;9 zd¡sdcediLkr0¥  ;  
 1 @ 9*4  ;   B 1 @ 9*4 z~box`µk`n0k = 9 & F =   4  4 
  =   4  4  B G  a% c  C+  2 +%"7 a!#"%%+%+ª
. È   Ë  Æ Ì . Æ   r}ceyykld ;  
 1
@
4 n0ib ;   Ba1
@
4 §¤¢ cdAnpib~wrp¥n8§bq£uv~doklq{r}inp¡
bmr?od~~ª
      y CË!  ¾¹r·¯,z ;9 n0ib @ 9 npmdº¥Orpbib®ª $biboklqsrpi /9 qs~^diLklq{md¡{¢´bd7^ibd
§¤¢ /   4  4 ªÃr·¯Âd±}dmz®k`bdmdorpb¡s¸§Gd~r}cdq{ibbdkdmceq{in0klq{r}i¥Or}m ; 9 zQqsitnpmkqsob¡½npm
MONedPMOQ
 
	 !#"%$'&()!*,+  R
¯"`bdi =   4  4 
 C =   4  4  B ª¾¹r ¯,z-bd:^bibq{kqsr}ib~,rp¥ =    
 npib =     B ~nA¢ =    
 1   ) ;    
npib =     B 1   ) ;     B ªI_`¤b~z\n¸onpibbq{n0kld ; 9 z'~box`´kl`n0k   ) ; 9 1 = 9 zcenA¢8§Gdbd:^iyd n0~Ykl`bd^§npm¢?odiLkdmrp¥ ;   4  4 
 npiy ;   4  4  B zW¯"`bdmd¯Âdq{|}`Lkl~npmd|pq{±}diI§L¢¸k`bdmd¡sn0klq£±}d	Gr}~q£klq{r}ib~5rp¥ =   4  4 
 z =   4  4  B n0ib = 9 5  /9 1U/   4  4 
; 9 1 ;   4  4 
 . =?9 + =   4  4 
=   4  4  B + =   4  4 
  ;   4  4  B + ;   4  4 
 
  ( w!"W  &!5!5#-9!"!º #-!"W#:$\!"
_`bdtymd±?q{r}b~^¯\r}m¿²or}iyodmib~enpi rpyklq{ceq{¨An0kqsr}i r0¥Ymd~r}ymod~wr}m~dib~r}m~klr·¯\npm
kl`bd§Qd~k5ydkldokqsr}ir0¥.nkxn0m|}dkAªÃr·¯Âd±pdmzbnpiqscb¡{qsoq£k'`L¢?Qrpk`bd~qs~5q{~Âcenpbdr}iek`bd
~diy~r}m~Yqsitb~d0zÉinpcd¡£¢kl`bd¢tnpmdrp¥'~ln0cedkj¢TGdpª¾d±}dmkl`yd¡sd~~z®kl`bdbmd~diLkY¯Âr}m¿
cwnA¢¦§Gdd°?kdibbdekrcb¡{kq£uvkj¢?Gd5r}ykqscqs¨n0klq{r}iymr}§b¡{dc~%¯"q{k`bqsi¦k`bd~lnpcd|}dibdmnp¡
¥Or}mcenp¡sq{~cºª-Ïtr}mdbmdoqs~d¡£¢}zydnpox`kj¢?QdYr0¥md~r}bmodY¯"qs¡{¡S§QdYmdbmd~diLkldt§L¢nkj¢TGd
qsibbd ° &)/ / / /5  ª_`bdi®zÉ¥Or}m¹dAn0ox`¸kj¢TGdr0¥'md~r}bmod	bzÉnpmdbd:^bibd+n~Gdoq^o
ibr}i bdkldoklq{r}i ymr}§n0§bqs¡{q{kj¢ ¥Obiyoklq{r}i @
 npib n0i*np~~rToq½n0kd md~r}bmod np¡{¡sr?oAn0kqsr}i
¥Obibokqsr}i /
 ª_`bdklrpklnp¡npcr}biLkrp¥5md~rpbmod~¦rp¥Âkj¢?Qd¸qs~np¡s~rtydibrpkd 8
 9 ª  bmr}Gdmor}ib~klmln0qsiLk¹`br}¡sy~5¥Or}mdAnpox`ºmd~r}ymod,kj¢?Qd 5
   (*) / 
 134,+ 3D- 8 
 9 /
  k,¡½np~kAz®kl`ydibr}i+bdkdoklqsrpi[ymr}§n0§bqs¡{q{klq{d~"¥Or}mYkj¯Ârºyq 6QdmdiLkl~	kj¢?Qd~n0md~ybQrp~d
qsibbdQdibnpiLkª'_`?y~zbkl`ydY|}¡srp§np¡Gibr}ibdkldoklq{r}ibmr}§np§bq{¡sq£kj¢ ZCq ª dpª-kl`bd	|Ln0ced"±0np¡sbd
\
qs~|}q£±}di§L¢ 5 
 1K;*/ 41 ( ) ;<1,34

 
@ 
B 1K/ 
 1,34 4,+ 3D/
  ~np¡smdAnpy¢¸~ddi®z:d¤np¡sq£kj¢ orpib~kmlnpq{i¤k~cenA¢ §Gdeb~dIqsib~kldAn08rp¥\qsibd?bnp¡sq£kj¢¸orpiTu
~klmnpqsiLk~ª'³?r}ced\bmr}Gdmklq{d~%n0md"np|Ln0qsi¦n0~~yceden0§Qr}Tk:kl`ydibr}ibdkldoklq{r}i¦¥Obiboklqsrpib~
@ 
B ªÃ¹r ¯Âd±pdmzQkl`ydr}iy¡{¢`L¢?Qr0kl`bd~qs~ @ 
B B C E npib @ 
B B B = E npmdibrpk¹~CVoqsdiLkAzG~qsiyodkl`bd¢µbreibrpk|}npmnpiLklddkl`bdor}iL±}d °Tq{kj¢¸rpi¸d±0np¡{n0klq{r}i¥Obibokqsr}iÉªÃ¹r ¯Âd±pdmznein0ku
bmlnp¡Wymr}Gdmkj¢r}iºmd~r}bmodd:Voq{dibo¢¢Tq{d¡{b~"|}rTr?§Qd`nA±?qsr}mrp¥.kl`ydibrpitbdkldoklq{r}i
dedgfih*jLkEl7j
]   !7!*"_	 !#
  <7!7!#  !#
¥Obibokqsr}iÉªhjiµ¥CnpokzÉnin0kbmlnp¡.np~~bcykqsr}itqs~"kl`n0k¹kl`ydGr ¯Âdmrp¥'md~rpbmod~Yq{~d±}di
r}m"bdomdAn0~d¯"q£kl`ºor}iyodiLkmln0kqsr}i ZCmd¥Odm"klr   bGdiybq£°  \ ª $r}mcenp¡s¡£¢}z¤kl`bq{~"~qs|pibq ^d~
kl`n0kk`bd,ibr}iºbdkdoklqsrpiºymr}§n0§bqs¡{q{kj¢eqs~rp¥.¥Or}mc 5
@ 
B 1K/ 41 5 1 + 
B 1K/ 4 4
¯"`bdmd  
B q{~nQrp~q{kq{±pdnpiy  Ë! }  Æ¥Obiboklqsrpiµrp¥%k`bd¡sr?oAnp¡md~r}ymodnpcr}biLk / ª_`bd,|Lnpcd	bmr}§y¡sdc cwnA¢w§Qd	¯"mq£kkditnp~ 5$:q{ib 5
; 9 1> ! +* ,. ( ) ;<134 
  @ 
B 1/ 
 134E4,+D3npib
/e9 189+* ,.  ! ( ) ;i134 
  @ 
B 1K/ 
 1,34 4,+ 3 bibydm¹or}ib~klmnpqsiLkl~ 5
 3.& "  ;  134 - ;i134 - ;  1,34> n0ib ( ) ;<1,34,+D3#1[= 9 
    3.& "  / 
  1,34 - / 
 134 - / 
   134> npib    ( ) / 
 134,+ 3 1[8 
 9 /
 yq{kld\~qscqs¡snpm¡£¢	klr	kl`ydbmd±Tq{r}b~oAn0~dpz¤~qscqs¡½n0m-r}Tklqscenp¡{q{kj¢,orpibbq{kqsr}iy~'npmd~klmnpqs|}`Lku
¥Or}m¯\npmy¡{¢rp§ykxnpq{ibd¥Or}m5k`bqs~dibmq{ox`bd¥Or}mcwnp¡{qs~c 5 
;  1,34 C ; 9 134 C ; 134 1%C 
  

  
@ 
B 1/ 
 9 134E4 1 @ 




 
@ 
B 1/ 
 9 134E4 =
@ 1%C ; 9
1,34>= ;  134>




 
@ 
B 1/ 
 9 134E4 C @ 1%C ; 9
1,34 C ;  134 /
MONedPMOQ
 
	 !#"%$'&()!*,+ p
npib  
/   134 C /  9 134 C /   1,34 1 C ; 9134  
  
 
 

@ 
B 1K/ 
 9 1,34 4@  B B 1/  9 134E4 1;   
; 9 134>= ;   
	  
 
 

@ 
B 1K/ 
 9 1,34 4  @  B B 1K/
   134 4 1%C /  9 134>=0/    134>
; 9 134 C ;   
	  
 
 

@ 
B 1K/ 
 9 1,34 4  @  B B 1K/    134 4 1%C /  9 134 C /    134>
¥Or}m"np¡s¡
 &)/ / /   ª\©Âykkl`bd~dd ¤n0kqsr}iy~n0md,bibdnp~¢kreq{i¤±pdmkAªhjiºk`bqs~"~dokqsr}iÉz
npi²q{kdmlnklq{±pdr}ykqscqs¨n0klq{r}iIymr?od~~¯"qs¡s¡Â§Qdymr}Gr}~d®ª $r}mkl`bq{~¦bmr?od~~z\n ~kd
¯"qs¡s¡or}ib~q{~k,q{i nceq{iTujcen°rpyklq{ceq{¨An0kqsr}irp¥kxn0m|}dkY~kmln0kd|p¢t¯"q{k`bqsiµk`bd¦~klmlnkld|0¢
rp¥r}ibdekj¢TGdrp¥5md~r}bmodZNn0¡sr}ibd
\ª $r}mk`bdor}ibodmibd´~kld®z%kl`ydw~kmln0kd|p¢Irp¥5k`bd
rpkl`bdm5kj¢?Qd~¹r0¥:md~rpbmodn0md	cenpqsiLkxn0qsibdwklrkl`yd,±0np¡{bdYrp¥.kl`yd	bmd±Tq{r}b~~kldÉªÂ_`bq{~
cedkl`br?onpi¦§Gd\qscb¡{dcdiLkld~q{cey¡{¢,np~:nbq{mdok%d °Tkdib~qsr}irp¥kl`bdÂcwn0qsinp¡s|}rpmq{k`bc
bd~omq{§QdIq{i kl`bq{~	npGdmªÃ¹r ¯Âd±pdmz:kl`bd^bmrTod~~or}ib~klmyokl~n~dAn0mox`bdm~klmlnkld|0¢
cer}md^npibIcer}mdd:Voq{diLkAz-qsibomdnp~q{ib|or}iLklq{i¤br}b~¡{¢ kl`yd¯Âr}m~de|}npced±0np¡{bdpª_`bd
^inp¡.bmr?od~~~kldb~¢?qsd¡st§Qrpk` npitr}yklq{cwn0¡Wc¦b¡{kq£u kj¢TGd,~dnpmox`bdmY~kmln0kd|p¢tnpiy npi
r}yklq{cwn0¡Gklnpm|}dk¹~klmn0kld|p¢}ª
  Ë  Æ A Æ  Ì Æ   OË   ¾bc¦§Gdm @ ¯"q{¡s¡Qmdymd~diLkn¦bmr?od~~q{ib|^~kdqsibyd°Qª
6np¡sbd~r0¥ @ n0mdibr}iµiyd|Ln0kq{±pdq{i¤kd|}dm~ª0$Srpmn^|}q{±pdiº±pn0¡sbd @ zkl`bdbibq?ydq{i¤kd|}dm
 &)/ / / /5  z~box` k`n0k @ + ²qs~n  uvc¦b¡{kqsb¡{dpzÂqs~bdibrpkd @    ª $biyoklq{r}inp¡
~d ¤bdibod 
 ; $ 5(   npib  / 
 $ (  
   npib|Lnpcd'd±0np¡{n0klq{r}i	~d¤bdibod 1 $ 5( 4  n0md'bd7^ibd
dedgfih*jLkEl7j
f}   !7!*"_	 !#
  <7!7!#  !#
np~¥Or}¡s¡{r ¯"~ 5 
; $  ( bibbd7^ibd    / 
 $  ( 1 / 
  .>/ 
  
   $  ( bibbd7^ibd 
; $  :  ( & 9 ! +*-,. 	
 (*) ;i134  
     
 

@ 
B 1K/ 
 $ 5( 1,34 40@    B 1/     134 4,+ 3
/    $  :  ( & :*-,. 	
  ! ( ) ;<1,34  
	     
 

@ 
B 1/ 
 $ ( 134E40@    B 1/     1,34 4,+ 3
  01 @    / 
 $  :  ( 1 / 
 $ 5( / $  :  ( 1 ( ) ; $  :  ( 1,34  
  

 
@ 
B 1K/ 
 $  :  ( 1,34 4 + 3
_`bqs~~d¤bdibodq{~'r}§L±Tq{r}b~¡{¢¦or}cbykxn0§b¡sd§L¢cdAnpiy~6r0¥Qk`bd¹np¡s|}rpmq{k`bcºzp~q{ibod"q£k'or}m»u
md~Qrpibb~'klr,nY~d ¤bdiyod¹rp¥Gr}ibdu kj¢?Qd|Ln0ced5rpyklq{ceq{¨An0kqsr}i®ªÃ¹r·¯\d±}dmz?k`bqs~:~d ¤bdibod
`np~¹n|prTr?qsibomdAn0~diyd~~¹bmr}Qdmkj¢r}i  ª   ~¹n^bqsmdok"or}ib~d ¤bdiyod¦rp¥:bd:^bibq{kqsr}i®z
np¡s¡Qox`br}qsod,rp¥ /  

 ±}dmq ^d~¹k`bd,qsibd¤np¡sq£kj¢ 5
 $  :  ( -8 ! (*) ;<134  
    
 
 

@ 
B 1/ 
 $ 5( 134E40@    B 1K/     134E4,+ 3D/
hjinpmkqsob¡½npmzT~dkklqsiy| /  

 1 /    $ 5( Qdmcq{kl~6klrmdor·±pdm  $ 5( ªÃdibod	kl`ydYbmrpQdmkj¢ 5
 @ 
 /  $ 5( 
  $  :  (
³Tqsibod 1  $ 5( 4  qs~n ~d ¤bdibod+rp¥ibr}i ibd|Lnklq{±pd¸i¤bc¦§Gdmzq£kwkl`ydi npbcq{k~n8¡{qscq{kbdibr0kld  $ ( ª<TIdnpmd,|}r}qsiy|^kre~`br·¯ kl`nk¹k`bd¡½np~k"~klmn0kld|}qsd~ ; $ ( n0ib / 
 $ 5( zb¥Or}m@ zy±pdmq{¥ ¢k`bd,r}yklq{cwn0¡sq{kj¢^d¤n0klq{r}ib~ª  dk"b~yd:^ibd 5
)1K/ 4 1 ! ( ) ;i134  
 
  @ 
B 1K/ 
 134 4 + 3 
kl`bdiºk`bd,~klyy¢rp¥.kl`bdnp¡{|}r}mq£kl`bc§Gd`nA±?qsrpmmd¡{qsd~r}ikl`bd	¥Or}¡{¡sr·¯"qsib|¡sdccenp~ª
MONedPMOQ
 
	 !#"%$'&()!*,+ fy
 6Æ  8   $ *`a "7   +"%`  
_`bd  ¥Obibokqsr}iq{~"n¦cwn °rp¥.or}iLklqsi¤brpb~¥Obibokqsr}iy~npibkl`¤b~"q{~5q{k~d¡£¥or}iLkqsi¤br}b~ª
 6Æ  8   $ *`a "7   +"%
E	 
  Ë®Ë   dk /  n0ib /  §Gd	kj¯\rmd~r}bmod~`npmqsib|¥Obiyoklq{r}ib~ª  dk  &  E   ª $mr}ckl`bd,or}iboAnA±?q{kj¢rp¥  
B zbbmrpQdmkj¢ 5
 
B 1   / 
  134/.[16 +   4 / 
  134 4
    
B 1K/ 
  1,34 4 .[16 +   4  
B 1K/ 
  1,34 4
`br}¡{b~5klmbd	¥Or}mdAnpox`  & )/ / / /   ª'hvk"¥Or}¡s¡{r ¯"~ 5




 
 
B 1   / 
  134 .1 +   4/ 
  1,34 4
   
 

 
 
B 1/ 
  134 4 .1 +   4 
 

  
 
B 1/ 
  134E4 /
¾r·¯,z  5 qs~"n^or}iL±pd°tnpibºqsiyomdnp~q{ib|¥Obiboklqsrpitn0ibkl`¤b~ 5




 
@ 
B 1   / 
  134 .[16 +   4/ 
  134E4 -   
 

 
@ 
B 1K/ 
  1,34 4 .[16 +   4 
 

 
@ 
B 1K/ 
  1,34 4 /
hvk¥Or}¡s¡{r·¯"~ 5(*)
;<1,34
 
 


 
@ 
B 1   / 
  1,34/.[1 +   4 / 
  1,34 4  + 3D-   1K/ 
  1,34 4 . 16 +   41K/ 
  134E4 /
¶'ibbqsiy|^k`bd,bmr?rp¥»ª

 6Æ  8  7  &) / / /5   ! / 
 7 e	W 
!  01    +%+7`W  ;  = E $7* $*`a "7  /   	 1K/ 4  + +7 !*"7  c "%
E	  >C!* "7`! '$7!#  +A`W  ` 7! 
!Q,$ *`W "7 /   	 1/ 4 
  Ë®Ë  $biboklq{r}ib~ / 
 npmd'|pq{±}di¥Orpm  01 Lª  dk /   npib /   §Qd'kj¯Ârbq{~kqsibokiZCqNªÁd0ªk`bdbq 6Qdmdibod¦§Gdkj¯Âddi /   npib /   `np~	nwiyr}iTuj¨dmrcednp~ymd\¹md~r}bmod¦~`npmq{ib|
dedgfih*jLkEl7j
fL   !7!*"_	 !#
  <7!7!#  !#
¥Obiboklqsrpib~¥Or}mmd~rpbmod Lª  dk   &  E   ª $mr}cÎkl`bdor}ibon·±?q£kj¢²rp¥   B npib~q{ibod  5 qs~"norpi¤±pd°º¥Obiboklq{r}i®zy¯Âd`bn·±pd 5
@  B 1   /   1,34/.[1 +   4 /  1,34 4 

   @ 
B 1/ 
 134E4 -   @  B 1K/   1,34 4 
   @ 
B 1/ 
 134E4.
16 +   4@  B 1/   134E4 

   @ 
B 1/ 
 134E42/
«Yi k`bdrpkl`bdm^`npib®z6kl`bd¥Obiyoklq{r}i  5 q{~np¡s~r[~klmqsok¡{¢8or}iL±}d ° npib ~r}cd
md~b¡£kl~"cwnA¢w§Qd,md7^ibd 5 
  +  
C     1    . 1 +   4 4%-  5 1   *4 .   1     +L4 1    5  .
1 +   4  5	4>
  = E      1   *4 .   1  5
 +4 C  /
¾r·¯,z   B q{~\q{ibomdAnp~qsib|bª'³Tqsibod /   npib /  npmdYcednp~ymlnp§b¡£¢bqs~klqsiyokAz?kl`bdmdYq{~kl`bdiµnibrpitibd|}¡sq{|}qs§y¡sd¹~dk~box`tk`n0k 5
3.&  C    B 1K/   1,34 4 +   B 1/  134 4  
0/
hvk¥Or}¡s¡{r·¯"~ 5
 3.&  D@  B 1   /   1,34 .[1 +   4 /  1,34 4 

   @ 
B 1/ 
 134E4 -  5 1   *4 .   1  5+L4 
  @  B 1/   1,34 4 

   @ 
B 1K/ 
 1,34 4 .[16 +   4@  B 1/  134E4 
   @ 
B 1/ 
 134E4 /
MONedPMOQ
 
	 !#"%$'&()!*,+ f}f
hjiLkld|pmln0kqsib|^r}i n0ib."  ?zy¯Âdk`?y~¹`bn·±pd 5(*)
;<1,34@  B 1   /   134 . 1 +   4/   134E4 

   @ 
B 1K/ 
 134 4 + 3D-
 
( )
;i134 @  B 1/   134E4 

   @ 
B 1/ 
 134E4 + 3 .
16+   4 ( ) ;<134 @  B 1K/
  134 4 

   @ 
B 1/ 
 1,34 4 + 3 .  5 1   *4 .   1  5"+L4 + ( ;i134    @  B 1K/   1,34 4.
1 +   4@  B 1/  134 4  

	   @ 
B 1K/ 
 134 4%+ 3D/
³Tqsiyod  
	 $ (
 : 9$ 	   ( +  CHE zq£k5¥Or}¡{¡sr·¯"~ 51/ 
  
      /   . 1 +   4/  */ 
  
   4 -
  1K/ 
  
   %/   */ 
  
   4/. 1 +   41K/ 
  
   */  */ 
  
   4	.  5 1   *4 .   1   +L4 + (  ;  134    @  B 1/   1,34 4.
1 +   4@  B 1/  134 4  

	   @ 
B 1K/ 
 134 4%+ 3D/
¾r·¯,z ¦q{~ibr}iºibd|p¡sqs|pqs§b¡{dnpiy ;  = E zb~r^kl`bn0k 51/ 
  
      /   . 1 +   4/  */ 
  
   4 C
  )1K/ 
  
   %/   %/ 
  
   4 .[16 +   41K/ 
  
   */  */ 
  
   4 
¯"`bqsox`tnpox`bq{d±pd~"kl`bd,bmrTrp¥.rp¥-¡sdcecen NTª

¾r·¯,z0¡{dk / $ ( & *    / $ 5( n5±0np¡syd6r0¥bnpy`bdmdibodÂrp¥Tkl`bd~d ¤bdiyod 1/ $ ( 4  ª:_`bdi®z¯\donpi²~byQr}~d / $ ( &-*-   / $

 :  ( z¯"q£kl`brpyk¦¡{r}~~¦r0¥|pdibdmlnp¡{q{kj¢}ª _`ydi®z¡sdk
dedgfih*jLkEl7j
fp   !7!*"_	 !#
  <7!7!#  !#
1  
 4 
¸§Gdqsiyomdnp~q{ib|¸q{i¤kd|}dm¦~d¤bdibodpz5~box`²kl`nk -*- 
   / $

  :  ( 1 / $ ( ªI©6¢`¤¢?Grpkl`yd~q{~ 5
/ $

  :  ( 1 :*-,.    /  */ 
 $    :  (  
   /_`?y~ 5
 /     /  %/ 
 $

  :  (  
   
  
 / $    :  (  /$:qsin0¡s¡{¢pz?k`bd,or}iLkqsi¤bq{kj¢wrp¥  ¢?qsd¡sb~  /     /  */ 
 $ (  
   
  
 / $ (  npib 5
/ $ ( 1 :*-,.    /  */ 
 $ (  
   /
«	ik`bd,rpkl`bdm"`npib®zSn0¡s~r`yr}¡sb~¥Omr}c bd7^ibq£klqsrpi 5
 /      / $

  :   ( */   */ 
 $

  :   (  
    
  
 / $    :   (  / Z  \¾r·¯,z / 
 $

  :   ( 1U/ 
 $

  :  ( ¥Or}m  01 
 npib -*- 
    
 / $    :   (  1  $ ( zGnpibº~qsiyod q{~"n^or}iLklq{i?yr}b~¥Obiboklqsrpitn0ib  $ ( 1 1/ $ ( 4 zb¯Âd,`nA±}d 5
 /      / $ ( */   %/ 
 $ (  
    
  
 / $ (  
~r^kl`n0k 5
/   $ ( 1>+*-,.    / $ ( */   */ 
 $ (  
    /
³TrbzQk`bdmd~b¡£kYrp¥k`bqs~~kld+qs~¤bq£kld¦~qscqs¡snpmklrwk`bdbmd±?qsr}b~r}ibdpª,Ã¹r·¯\d±}dmzq{kYq{~
r}§ykxn0qsibdµqsiµnwbq6ÉdmdiLkcwnpiyibdmnpibµk`bd¦bmrTod~~YcwnA¢ºibrpk§Gdorpi¤kqsi¤bd¸¥Or}m¹k`bd
rpkl`bdm~kldy~ª¸¾¹r·¯,z%¡sdk /   $( &-*- 
   /   $

  :   ( ª.$mrpcd ¤n0kqsr}i ZN0 \,npibI~qsiyod  01 
 / 
 $

  :   ( 1 / 
 $

  :  ( zq£k"qs~dAn0~qs¡£¢w~`br·¯"itk`n0k 5
 /      / $ ( */   */ 
 $ (  
    
   / $ ( %/   $( %/ 
 $ (  
    /
©\donpb~drp¥:k`bd,~kmqsok¹or}iL±}d °Tq{kj¢trp¥%¡{dccwn NTzbk`bdceq{ibqscqs¨dm /   $ ( qs~"biyq¤bdnpibkl`¤b~z /   $ ( 1[/   $( ªMT8d+`nA±pdy~kº~`br·¯"i kl`nk -*- 
   / $

  :   ( 1 / $ ( ª _`bdbmr?od~~"cwnA¢§Gd,or}iLkqsi¤bdtnpibk`bd	¥Or}¡s¡{r ¯"q{ib|¦`brp¡sb~ 5
 
 E  -*-
   / $    :	 ( 1 / $ (
MONedPMOQ
 
	 !#"%$'&()!*,+ fDN
npib
  &   /    /   $ ( 1>+*-,.    / 
 $ (  
   */   %/ 
 $ (  
    /
 r}ib~q{bdmqsib|eceq{iTujcen°~klmn0kld|}qsd~n0~~ln0bb¡sd ujGr}qsiLk~zkl`bdbd:^bibq{kqsr}iºrp¥ ; $  :  ( cen·¢§Qd,ox`npiy|}dºqsiLklr 5
; $  :  ( & 9 ! (*) ;i134 
 
 

@ 
B 1/ 
 $  :  ( 134E4,+D3
³Trbz"cwn0¿?q{ib| `L¢?Qr0kl`bd~qs~  *- 
   ; $   ( 1U; $ ( npib  *  
   / $   ( 1U/ $ ( ¢Tq{d¡{b~kl`npiy¿?~kror}iLklq{i?yr}b~iyd~~ 5
; $ ( & 9 ! ( ) ;i134 
 
 

@ 
B 1/ 
 $ ( 134E4,+D3$:qsin0¡s¡{¢ 5

 ; $ (
/ $ (  &  *    ; $ 5(/ $ 5(  
 
  /  $ ( 1>+*-,.    / 
 $ (  
   */   %/ 
 $ (  
   
; $ ( & > ! ( ) ;i134 
 
 

@ 
B 1/ 
 $ ( 134E4,+ 3
Z N \
_`bqs~bmr}Gdmkj¢qsibbq{oAn0kd~\k`n0kk`bd,md~b¡{k~rp¥-or}iL±}dm|}dibod~ln0kqs~¥ ¢w¥Or}mklbinkld¡£¢ek`bd
r}yklq{cwn0¡sq{kj¢^d¤n0klq{r}ib~ª
  !" .
	      "	 
hji k`bqs~~dokqsr}iÉzÂ¯Âdtbmd~diLkn0i d °ydcey¡sd¥Or}m^r}ibd uvkj¢?Gdº|}npcedor}cbykld §L¢ k`bd
§np~q{onp¡{|}r}mq£kl`bcºª	_`bd^~dnpmox`[~bnpod " q{~	n~dk,r0¥	 E  
 E od¡{¡s~ª6np¡{bd~ =?9 1npib 8 9 1  E npmdb~d®ª"_`bd¡sr?oAnp¡®§Gr}biyb~ ;  z ;  z /  npib /  npmdmdbmd~diLkld[q{i^m~kY¥Omlnpcd~rp¥ ^|}bmd¦bªhji¸kl`bd ^|pbmd~zWnpm¿tod¡{¡s~	npmd¦mdbmd~di¤kqsib|¡{r ¯ ±0np¡{bd~z
¯"`bqs¡{d§bmq{|}`Lkod¡{¡s~,mdbmd~diLk`bqs|}` ±0np¡{bd~ªw_`bdor}iybq{kqsr}in0¡%bmrp§np§bq{¡sq{kj¢pz @ zqs~,rp¥
d°TQrpibdiLklqsnp¡Q¥Orpmc @CB 1K/ 41  5 1 +
eB/ 4 ª'_`bdY±?qs~q{§bqs¡{q{kj¢bnpmlnpcdkdm 
eB q{~\¯ÂdAnp¿¥Or}m
dedgfih*jLkEl7j
f P   !7!*"_	 !#
  <7!7!#  !#
Qr?r}m.bdkdokqsr}i^n0ib`bqs|p`¥Or}m-|}rTr?¦bdkldoklq{r}i®ª-_`bd5npmnpcdkldm 
 q{~:mdbmd~di¤kd§L¢
¡½np~kÂ¥Omnpced¹rp¥ ^|pbmdbª%_`bd¥Oyibokqsr}ib~ ; 9 npib /9 r}§yklnpqsibdn0¥ kdmÂor}iL±}dm|}dibodnpmd
mdymd~diLkld²qsi ^|}bmd~ NTª   |Lnpq{i®z¡sr·¯ ±0np¡syd~,or}mmd~Gr}ibIkrµn0m¿¸od¡s¡{~	¯"`bdmdAnp~
§bmq{|}`Lkwod¡s¡{~emdbmd~diLk`bqs|p` ±0np¡sbd~ªÄÏtr}mdr·±}dmz"kl`bdtor}¡{r}mer0¥	kl`bdtod¡{¡or}iLklr}ym~
qsibbq{oAn0kdq£¥'§Gr}bibb~,n0mdmdAnpox`yd+r}miyrpkAª	©Â¡sbdor}iLklrpbmYr}i¸od¡{¡ 3 cdAnpib~ /9
1,34 1
/  134 r}m ; 91,34 1 ;  1,34 ª  mddi or}iLklr}ym¦r}i od¡s¡ 3 ~q{|}ibq^d~ /  134 C /9 134 C/ 134 rpm ;  1,34 C ; 9 134 C ;  134 ª'"d^or}iLkr}bm'r}i^od¡s¡ 3 or}mmd~Gr}iby~kr /9
1,34 1/ 134 r}m ; 9
1,34 1U; 
134 ª
;  ;  /  /  -npmlnpcdkdm 
$:q{|}bmdY 5  n0cedYyd~omq{yklq{r}i®ª
; 9 /e9$:q{|}bmdN 5 ³?klmn0kld|}qsd~ª
            "	 
hji¸kl`bq{~~dokqsr}i®zG¯\dbmd~diLknpi d °Tdcb¡sd¥Or}mYnekj¯Âr0u kj¢TGd|Lnpcdor}cbykd §L¢tk`bd
q{kldmln0kd8np¡s|}rpmq{k`bcºªe_`bdw~dAn0mox` ~npod#" q{~nº~dkrp¥  E  
 E od¡s¡{~ª_¯\rµkj¢?Gd~
MONedPMOQ
 
	 !#"%$'&()!*,+ fDR
rp¥5md~rpbmod~z% npib & z:npmdb~d®ª_`bd|}¡sr}§bnp¡'or}iy~klmnpqsiLk~npmde|pq{±}di8§L¢ =?9 1  z
8 9 1  E npiy 8 9 1 
 E ª_`bd¡sr?oAnp¡É§Qr}yibb~ ;  n0ib ;  npmdmdbmd~diLkld[q{iºk`bd,kj¯\r^m~k5¥Omlnpcd~6rp¥ ^|pbmdPTª'_`bdY¡sr?oAn0¡G§Gr}biyb~ /   z /   z /   npib /   npmdmdymd~diLkldtq{i^|}bmd)RTª:_`bdor}ibbq£klqsrpinp¡bbmr}§np§yqs¡sq£klq{d~z @  npib @  zTnpmd¹~kqs¡s¡yrp¥Wd°TGr}ibdi¤kq½np¡¥Or}mctz
@ B 1K/  4 1  5 1 +
 B /  4 npib @ B 1/  41  5 1	+ 
 B /  4 ª_`bdwbnpmlnpcdkdm~ 
  npiy 
 npmdmdbmd~diLkld8§¤¢ k`bd¦kj¯Ârµ¡½n0~kY¥Omnpced~	rp¥i^|}bmd PTª_`bd¥Oyibokqsr}ib~ ; $ ( z /  $ (npib /  $ ( r}§ykxn0qsibdtn¥ kldm"or}iL±}dm|}diyod¦n0md	mdbmd~di¤kd¸q{i ^|}bmd~ ]yª
;  ;  :n0mlnpcdkdm 
  :npmnpcedkldm 


$:q{|}bmdP 5  n0cedYyd~omq{yklq{r}i®ª
/   /

  /   /

 $:q{|}bmdQR 5  n0cedYyd~omq{yklq{r}i®ª
 !0!5#-!"$\!"
 
	 !"# $%&!'($*)+$-,/.102$3 456)7$3!')9834:;)+<+">=)7?<A@ )B!( 4CD8E
84F)G!HI<B)G@ $J?LKM	ONPRQTS'UVW(XZY[S\P]S'UV^S`_aJb2c^Sd*XZe*fgUVhXg*ib\kjIjIjg
 9lmnP3po*OqOrLtsu3vwasxyzK{
|}2~uux+x7tXZe*foLpNzr*x+wax+tr*zC-Z@<+"g
H !'"#"gH@ \;)+<y'I<B]H'gOXk XZcN2S`_HSkXZUH(>t YIV^_WV^`_k][ cA ]IggJt-/Ija//jgIukjIjgI
 9mp }L¡utru¢"g@ @\£83<B)+¤ 4 !"-Jlm¥Ae*f&S`fug	T3S'U(XZWV^ e*_NTS`_HSkXZUHH¦P]]'V^S'Wy§
Z¨;b2©S'UV^kXgLb2UcVeJYIWH etLibkjIIjg
dedgfih*jLkEl7j
f ]   !7!*"_	 !#
  <7!7!#  !#
; $ ( /  $ ( /  $ ($:q{|}bmd)] 5 ³?klmn0kld|}qsd~ª
    }pQur*  O;~	I
r* XZe*f po*D¡L
r*uw>S`fgWH_a  mI4T£8JI<B)G@ $J?
CT$I4 Z?)7?[Ey%¦% )B<B)B@ $ZDLXZJWkgOXk XZc	ye*_WVWJWHS;UHS`_H_k3bTeJeLXZ3 cV^_kK  }kjIjIjg
K UHS`_H_kukjIIg
 !mnP3
P3LqL#">£83<B)+¤ 43 !" `@  %$@Ik)7$], G,/'<)+$'& )7?'!'H'<y&)7¤ z $%}[8g[!('
	TS'U(XZWV^ e*_2NTS`_HSkXZUHH lIg*J#kl()m¥(klIIjgkjI+*g
 9mbpNz]w-,./tu3u !"O`@   ¤@ k)+$-,1 G,/'<y. "g10JC12  4p,[@ )+<+"/¤ J	T3S'U(XZWV^ e*_
NTS`_HSkXZUHH gI*J3( Ijm¥4()gIkjIIg
 (a65 87;1.3urgvx9:-r{XZe*f o*;<r>=T	
ur¢I8gI<B)G 4¢ $3%{3¤T8g@  4£83<B)+¤})@?aI<B)B@I${@
H !'"BAC2@ '<+? '@I1<+"g'&\`<y!`<B)G@ $ @ $ EDZ@ a)B $  G,/'<GOkZWF K b1PG# Uc^f
6 eJYIUHS`_H_aLl+*+*+*g
 9m6 IH stxyL !"J$@k%/4 ?T:;)B<+"3K;@ $L<B)+$*J@ -?LAC2@ '<-$3%/NMJ )G@ -?OK)+<y')GI/o/)JU¥
eLXZcZ¨¢	TS'U(XZWV^ e*_2N2S`_(SkXZUHHP]]IJZ¨o-XZLXZe g[ cALgIgJ I+m¥ +gI3P]S'ttkjIIg
 9jm6P :QHx9
/N\:R\	,S sx3XZe*f%P ]¡Lg¢]= )B%-E  $3% EAH !'" 0 ¤ :;)B<+" <+"gLT)7?UD6K)+<yE
)B@I$L[o[)JUeLXZc3Z¨W*SO	T3S'U(XZWV^ eLXZc3N2S`_HSkXZUH(&P]]'V^S'Wy§Z¨uo/XZLXZet/[ cA](][JnlI(a¥ lIjIg
kjIjZ*
 V*mbW\urgvuu !" 0 ¤ ?z $%1£<+"gOC68[84F)B!H[<B)B@ $*? @0 ¤ n"gH@ IJtS`'WJUHS
O WHS`_VeYX` e* © V^`_OXZe*f¦KMXZW*S'© XZWV^kXZcP-§g_WHS'©_kLP-JUVeJY[S'UOl+*+*+*g
 IK{]¡LsZ/t[,txy:¢@ EAL)G%/%zH !'"10 ¤ ?[o/)JUeLXZcLZ¨uW*S2	T3S'U(XZWV^ eLXZc3N2S`_HSkXZUH(
P]]'V^S'Wy§>Z¨;o/XZLXZet*[ cAukgJJl+*(a¥ lIl+gtkj( g
 klmbg{w-,./tuu !"\A6mZ?)B@ $0 ¤ )+$ O0¢)^]/H%_TA, )B@I$LL	T3S'U(XZWV^ e*_2N2S`_HSkXZUH(t
[ cALlIg*J#klIj+*m¥(klIjIg
MONedPMOQ
 
	 !#"%$'&()!*,+ -/.
 kmO0 ,w XZe*fbpNz3{w-,./tu8&  $ ¤})G!\ !" 0 ¤ ?u	T3S'U(XZWV^ e*_ NTS¥
_HSkXZUH(t*[ cA*IjgJe*Z¥ g*J¦*Vm¥A/lIlgtkjIjgI
 13254 687'9;:=<?> @BADCE?FGIH @ ADCEKJ/LNM <KO P ADCRQ
 *S IJUI_HS Z¨ WJV^_&_HS`'WV^ e V^_RWH YIV[SMX _§]_HWHS'© XZWV^1©S'W*]f ¨G U&` © IJWVeJYSUT VXWZY SUT V[]\ XZe*f_^ T  a`*S'e  XZUVhXcbJc^S`_5dXZe*f_e XZUHS1YIV[S'egf+JUH]Z¨G_RXZUHS1c^S¨+WnWH#W*S¦UHSkX fJS'Uih *S` UHS'WV^kXZcc§[gWJV^_6JUH
bJc^S'© V^_6[S'U§ _V© Jc^SIbIJW6V© Jc^S'©S'e/W(XZWV^ e¦V^_Je*SkX _§jbS`kX *_HSTc^ W
Z¨ kX _HS`_LX`[SWHkb3S}H*S`]l[S`fu P]Juc^S'WmdUe XZe*f'npoqrbSYIV[S'etO5V[S}© XZVe#kX _(S`_ XZUHS
` e*_HV^fJS'UHS`fu
sutDvcwxy{z}|~\ ea_^ ~  n'i¢XZc@*S`_TZ¨SUT VXWZY  nDXZe*fSUT V[]\  nD XZUHS fgVUHS`'Wc§>_W(XZWHS`fST VWZY  n;S T V[\  n;S ~  nDa
5L U2fJS *eJVeJY5^ T   nDJWJUHS`S _ b3kX _HS`_XZUHSz` e*_V^fJS'UHS`f*D S ~  nD T%Z\   *S'ep^ T   n;^ ~  nD`*X T% Z  \¡  S ~  nD   T* ¢£i¤\¥  *S'ep^ T   nDX z§¦\ |~¨ T©  \]ª«* S ~  na¬ T% Z­i\=«¯®°²±#³ ^ T   nD;^´  n «
sutDvcwxxy{z |~\  e;µ^ ~  n «5§¶
·¸¡¹·bDº*»
¹ ± ¹¡»c¸ ± º%¶ ³ ¹¼¾½ ± ¸ ± ½ °²± ¸ ± *D T* ¢¤\¥ ¬¿S ´  n «;®°²±#³ ^ T   n;^ ~  nD%ÀST
VWY  nD;S ~  nÁ» ³ ½SUT V[]\  nD;SU´  nD «*X S ~  n   T% Z/¤\R  S´  nD «¯®°²±#³ ^ T   n;^ ~  nD À²S T
VXWZY  nD;S ~  nD» ³ ½SUT V[]\  nD; T% ¢  ¤\¥«* T% ¢¤\¥ S ~  n   T% Z­i¤\ «¯®°²±#³ SUT
VXWZY  n;SUT V[]\  nD;S ~  nDÂ» ³ ½^ T   nD; z§¦\ |~a¨ T©  \ ª «*ÃX T% Z­i\ S ~  nD «;®°²±#³ SUT
VXWZY  nD;SUT V[]\  nD;S ~  n» ³ ½^ T   nD;µ^U´  n «
ÄXÄNÅ¡Æ*ÇÉÈiÊÇ
   !!*"
	5c!#  R!!#;Â!#
sutDvcwxxxy ^ ~  na z}|~\  e a¿^ ´  nD « ¼¢¸¹*À½ ±  ³²±  °²±m³ · b ± ¸¹ ^"!p» ³ ½^$#Bb&%D'() (*
S ~  n T% Z  ¤\,+ ^"!^ ~  nD.-T  Z\   S ~  n   T  Z­i¤\ + ^"! z§¦\ |~Á¨ T©¤\ ª -S ~  n¬ T% Z­i¤\ + ^ ! ^ ´  nD.-» ³ ½ '() (*
S´  nDa¬ T  *¢­i¤\¥ + ^"#?^´  n.-T%=¢¤\¥   S ´  nD   T%=Z­i\,+ ^ #  z ¦\ |~Á¨ T©­i\ ª -S´  nDa T% ¢¤\¥.+ ^"#?^ ~  na
®°²±#³ À/ ° ¸ ±%± º*»
¹ ± ¹¡»c¸ ± º%¶ ³ ¹¼¾½ ± ¸ ± ½*D ^ ! ¬ z}|~\ e  «¯®°²±#³ SUT
VXWZY  n;SUT V[]\  nD;S ~  nDÁ» ³ ½p^ T   nDX^ ! «*X ^"!   z|~\  e    ^$# «¯®°²±#³ S T
VXWZY  n;S T V[]\  nD; T*  10      » ³ ½^ T   nD; z}|~\ e «* ^"#B z |~\  e  «;®°²±#³ SUT
VXWZY  nD;SUT V[]\  nD;SU´  nDÂ» ³ ½^ T   n¯^$# «
sutDvcwx32 y{z}|~\  e;µ^U´  n « ¶
·¸¡¹·bDº*»
¹ ± ¹¡»c¸ ± º%¶ ³ ¹¼¾½ ± ¸ ± ½ °²± ¸ ± *D T* ¢ ­ ¤\¥ ¿S ~  n «;®°²±#³ ^ T   n;^´  nD%ÀST
VWY  nD;S ~  nÁ» ³ ½SUT V[]\  nD;S ´  nD «*X S ~  nD   T   ¢­i¤\¥   SU´  nD « ®°²±#³ ^ T   n;^´  nD ÀaST
VWZY  n¯ T   Z­i\» ³ ½SUT V[]\  nD;SU´  nD «* T% ¢¤\¥R  SU´  na T% Z­i¤\=«¯®°²±#³ SUT
VXWZY  n;SUT V[]\  nD;S´  nDÂ» ³ ½^ T   nD; z§¦\ |~a¨ T©­]\ ª«*ÃX T% Z\ ¬S´  nD «;®°²±#³ SUT
VXWZY  nD;SUT V[]\  nD;SU´  n» ³ ½^ T   nD;µ^ ~  n «sutDvcw42 y z |~\  e a¬¿^´  nD «5 »76¢· ± ¹R¶78S T
VXWZY  nDÁ» ³ ½S T
V[]\  nD»c¸ ± ½/¼¢¸ ± º96:%¹]»7 ± ½ST VWZY  n;S T V[\§ n;S ´  nDa ¶
¸¡½ ±  ³ ¼ ³; ^ T   nD À ° ¸ ±%± ¹·b º*»
¹ ± ¹Â»c¸ ± º%¶ ³ ¹¼¾½ ± ¸ ± ½
<>=XÄ?<>@
 
	 !#"%$'&()!*,+   
*D S ´  nD¬ T% Z­i\ «;®°²±#³ ^ T   n;^ ´  nD «*X T% Z  \¡  S´  nD   T* ¢ ­ ¤\¥«¯®°²±#³ ^ T   nDX z§¦\ |~ ¨ T© ­ \ ª «* SU´  na T% Z\ «¯®°²±#³ ^ T   nD;^ ~  n «
  22 2
	 4 4 M  ³ 6:%  °²± ²¸¹ Â¼: 6¢¼¾º*»7¼¾¶ ³ ¼¾¹¸¶ ±#³ À§¹¼ ³ º ±  °²± ¶  °²± ¸¡º*»
¹ ± ¼¾¹Â¹¼: ¼:6»c¸ « ¶` À6 ± du» ³ ½  -ao \T! \  «  ¸¶  6 ±   »#" ±%$ ¼¾¹¹ '&)(* - &+( #À²`Á¼: ° (*-, 5» ³ ½ (    ²À¹·²º °  ° »7 .&/(* - &+( o# \T%01T 2 \  «43 ¸¶5 ± ¸ % f76*8hm» ³ ½f76:9h »c¸ ±³ ¶`;¸¶ ±#³ ¼ ³¶
¸½ ± ¸ ¶¹< ± º#¼ 8 %!
»c¸¼»7¼¾¶ ³ ¹ (* » ³ ½ ( Âf ¸ ± 8 ± ¸¶) ; ·¸ ±>= 8¶
¸Â¹¶  ± ¼:6:6¢·²¹ ¸]»7¼¾¶ ³ h «
 ¦ ,?@& A dz ¦\  ^U´  nD ¦   $-^ ~  nDB$-C ¦ ¿^´  nD
DFE
G +  ¦ - ¦ IHo# \T%01T  f76*8h
JLKNMPORQ
S T UWV XV
Y5Z\[^]W_a`cb bd
e U MPORQJ U MaOfQ
egKNMaOfQ
h ] i j ]Xlkm\Xj ]X
UnX
o b d [^prq<[s]%_a_
S St
uwvRxzy|{r}~uwvRxzy|{~
S th ] i
eKMaOfQ
j ]Xlkm\X
JLKMaORQ
j ]X
e U MaOfQJ U MaORQ
|f%j.''WR#|5R
rgz > ±¯³ ¶*`  »cl ±  °²±¯° %RD¶  °²± ¹ ± ¹¶78 °²± ¼: 6¢¼¾º*»7¼¾¶ ³ f76*8h «  % ½ ±  ³ ¼:¼¾¶ ³ ¶78¡ \T À °²±° %D¶  °²± ¹¼¾¹ ^ ~  naB,%¼ ± 6¾½¹ >, T* £¢¤ « ®° ·²¹*À  ¦ , T* £¢¤ & ´ 1T% Z ­ ¤\ ° ¶ 6¾½¹ ¸· ±«¤ ¼ ³ º ± z§¦ BÀ¥¸¶5 ± ¸ %  ¦ z§¦\  ¦    ¨ T% ^¢ & ´ 1T* ¢­i¤\¥]ª z§¦\²  ¼¾¹¶
b]»c¼ ³²± ½ «¦ ¶` À
ÄXÄNÅ¡Æ*ÇÉÈiÊÇ
    !!*"
	5c!#  R!!#;Â!#
z§¦\  ^ ´  nD , z§¦\  » ³ ½  ¦ z§¦\   ¦    d & A dd & d « 3 ¸¶5 ± ¸ %  ¦ z§¦\   ¦  d & d»
½½ ± ½ ¶
 °²±R° %D¶  °²± ¹¼¾¹@ ¦ ¿^´  nD %¼ ± 6¾½¹  ¦ - ¦ Ho# \T01T À  ° » ³ l/¹,¶ ½ ±  ³ ¼:¼¾¶ ³¶78  \T%01TÉ«

 ¦ ,  ¦    & A dS ~  n ¦ ¦\
D E
G +  ¦ - ¦ IHo#\T%01T  f76:9h
rgz  »cl ± bD¶  °  °²±)° %R ¶  °²± ¹ ± ¹  ¦ ,  » ³ ½  ¦    & ´ 1T©  \¢V  « ¤ ¼ ³ º ± z ¦\ ¼¾¹ ¼ ³ º#¸ ± »
¹	¼ ³; À  °²± ¸¶5 ± ¸ %  ¦ z§¦\²  ¦     z§¦\ ¨  & ´ 1T©¤\¢V  ª ° ¶ 6¾½¹ ¸· ±«
 ²¸¹a¶
¸½ ± ¸½ ± ¸¼l»¼¾¶ ³ ¶78 z ¦\ ¶ ³ 
»c¸¼»cb6 ±   °²±#³ %¼ ± 6¾½¹  ¦ z ¦\   ¦    z ¦\   & z ¦ ¦\   ´ 1T©\¢V  «  ¶` À   c£¢¤©  \¢VX  , » ³ ½¿º%¶ ³ ¹ ± · ±#³ 6:%  z ¦ ¦\   ´ 1T©  \¢V    A dud «  ¼ ³ »76:6:%ÀÁ¼: 8¶ 6:6¾¶*`Â¹ ¦ z§¦\   ¦   z§¦\   & d «® `¶ º*»
¹ ± ¹»r¡ ± »c¸ «;± 8¶
¸ ±; ¶
¼ ³; ¶ ³ `Á¼: °  °²±  ÀR¸ ±  »c¸l  ° »72 ¦ BÀRº%¶ ³ ¹ ± · ±#³ 6:% ¶ ° %RD¶  °²± ¹¼¾¹  ¦    & ´ 1T©  ¤\¾V   «   *§¬¿^ ~  nD «5®°²±#³ Àb&%?½ ±  ³ ¼:¼¾¶ ³ ¶78' \T À >, T% ^¢ ° ¶ 6¾½¹
¸· ±«k®° ·²¹  z§¦\     d» ³ ½  ¦ z ¦\   ¦¾a d & d «3 ¸¶5 ± ¸¼ ± ¹- ¦BR» ³ ½    ^´  nD %¼ ± 6¾½¹I ¦ ¿^´  nD «
 ºº%¶
¸½/¼ ³; 6:% ¶Â½ ±  ³ ¼:¼¾¶ ³ ¶78f \T%01T À¸¶5 ± ¸ %  ¦ - ¦  Ho# \T01T ° ¶ 6¾½¹ 8 ¸¶   ¦ ¿^´  n» ³ ½  ¦ z ¦\   ¦¢ad & d « É  Ã *² µ^ ~  n «?®°²±#³ ° ¶ 6¾½) ¦_^ ~  n » ³ ½º%¶ ³ ¹ ± · ±#³ 6:%  ¦ - ¦  Ho# \T01TÉ«

  6¢¼¾º*»7¼¾¶ ³ ¹f76*8hI» ³ ½f76:9h »c¸ ± ³ ¶`¦¸¶ ±#³}«'®° ¸ ±%± º*»
¹ ± »c¸ ±  °²±#³ º%¶ ³ ¹¼¾½ ± ¸ ± ½f ¸ ± 8 ± ¸¶  ; ·¸ ± "h «    À¼ 8^ ~  nD À/½ ±  ³ ¼:¼¾¶ ³ f\"6h %¼ ± 6¾½¹  -ao# \T +  -o# \T%01T À` °²±#³²±  ± ¸dkB «®° ·²¹*ÀÉº ° ¶
¼¾º ± ¹ (*   » ³ ½ ( U I»c¸ ± /¼ ³; » ³ ½ 6 ±   » ° ¶ 6¾½¹ «! É#"$ Ã&%(' À»
¹¹· ± ^ ~  naB¿^ ´  nD «*) %R ¶  °²± ¹¼¾¹C ¦     °²±#³ %¼ ± 6¾½¹C ¦ ¿^ ´  nD «  ³ ¶  °²± ¸`a¶
¸½À1 °²± ¶ ³ 6:%  `¶ ° %D¶  °²± ¹¼¾¹  ¦   » ³ ½  ¦ , .& ´ 1T% Z­i\ »c¸ ±  °²±#³ ¹·,+ º#¼ ±#³ ?¶ 8 ·6Z/6:6¼: 6¢¼¾º*»7¼¾¶ ³ f76*8h «.- ¶  Ib¼ ³²± ½4¶Bf76:9h À¼: ¹¼ ;³ ¼Z ± ¹  ° »7  ¦ - ¦ IHo  \T%01T f ` °²± ¸ ±  ¦ , » ³ ½! ¦   ,h À` °²±#³²±  ± ¸  ¦ ,?.& ´ 1T  *¢­i¤\¥ ¶
¸ ¦    & ´ 1T©\¢V   «  ?8¶ 6:6¾¶*`Â¹. ° »7
»c¸¼»7¼¾¶ ³ ¹(: » ³ ½ (  ± ¸¼ 8 % (:   ´ 1T  ¢­i¤\¥ » ³ ½ (  , ´ 1T©¤\¾V   «*
 ; »c¼ ³ À16 ±   » ° ¶ 6¾½¹ «/ 0%  À  »cl ±° %D¶  °²± ¹¼¾¹^´  nD « - ¶  §»c¸ ± ½ ¶ ¸ ± É¼¾¶
·²¹aº*»
¹ ± À ° %R ¶  °²± ¹¼¾¹ ¦ ¿^´  nD¼¾¹ ³²± º ± ¹¹]»c¸%¶uº °²± º]lp¼: 6¢¼¾º*»7¼¾¶ ³ f76*8h «1- ¶  Ib¼ ³²± ½ ¶?f76:9h ÀD¼: ¹¼ ;³ ¼Z ± ¹  ° »7 ± ¼: °²± ¸ ( U 5`Á¼: °'³ ¶º%¶ ³ ¹ ¸]»c¼ ³ ;¶ ³ (: À¶
¸ )¬ (  , ´ 1T©¤\¾VX  `Á¼: ° º%¶ ³ ¹¸]»c¼ ³  (*   ´ 1T% Z­i\ ¶ ³ (: «&) %D¶  °²± ¹¼¾¹ ( 2? %É¼ ± 6¾½¹;»76¾¹¶  °²± 6 ±   » « ·¯` ° »7 ° »r¡ ±#³ ¼ 8 ( U 43  ³ ¹·²º ° ¹¼:·§»7¼¾¶ ³ ÀÉº#·¸< ±
<>=XÄ?<>@
 
	 !#"%$'&()!*,+   -
 \  ¼ ³  ± ¸¹ ± º9¹bD¶  ° º#·¸< ± ¹. \T » ³ ½ \T01T ¶ ³  °²± ¼¢¸a·¡¡ ± ¸ »7§»c¸ f ¸ ± 8 ± ¸ ¶I ; ·¸ ± "h « ³  °²± ¶ ³²±j° » ³ ½À¹·¡¡D¶¹ ±   T01T% ¢­i¤\¥ «u®°²±#³ ¨ T%01T% ¢­i¤\¥ - ª o  \  f  °²±  »7I§»c¸ ¶78 \  ¼¾¹ » ³ ¼ ³  ± ¸<»76¥h «0)R±#³ º ± ¨ T01T%=Z­i\ - ª o \T%01T 2 \  «¥ ¶*` ÀD½ ±  ³ ¼:¼¾¶ ³ ¶78C \T %¼ ± 6¾½¹-, T% Z­i\ «®° ·²¹ T01T* ¢­i¤\¥    1T% Z­i\  ´ 1T% Z­i¤\ «  ³ ¶  °²± ¸ `¶
¸½À  °²± º ° ¶
¼¾º ± ¹(:  T01T* ¢­i¤\¥   » ³ ½ ( U »c¸ ± /¼ ³; » ³ ½ %¼ ± 6¾½  °²± 6 ±   » «  ³  °²± ¶  °²± ¸ ° » ³ ½À¹·¡¡ ¶¹ ± -, T%01T% Z­i\ «!- ¶ ³ ¹ ± · ±#³ 6:%À  -o# \T01T « ¤ ¼ ³ º ±  °²±#³  -ao  \T%01T 2 \  À»c¸¼»7¼¾¶ ³ ¹ (:  5» ³ ½ ( ? »c¸ ± /¼ ³; » ³ ½ 6 ±   » ° ¶ 6¾½¹ «
Case 2Case 1 Case 3
e U MaOfQ
J K MPORQ
J U MaOfQ j ]Xh ] i
j ]Xlkm\X
e K MaOfQ
j ]XJ
U MaOfQ
J K MPORQ
e K MaOfQe U MaOfQe K MaOfQJ U MaOfQ
J K MPORQ
j ]Xh ] i
j ]Xlkm\X h ] ij ]Xlkm\X
e U MaOfQ
f %  1 '@WRCR    
1 1325<!':*9	 2
L   L °²±#³ ¹ ± »c¸º ° ± ¶
¸¹I»c¸% 8 ¸¶  ^ ¶p^ & ^À  °²±³ ¶ ³ ½ ±  ± º9¼¾¶ ³ ¸¶
b§»cb¼:6¢¼: %  »%?b ±¸ ± `Á¸¼: ±#³  z\  ^ & É^¯ z\  ^ z\  É^ ^¯ -` °²± ¸ ± z \  É^ ^¯5¸ ± ¸ ± ¹ ±#³ ¹  °²±± 6 ±  ±#³ ]»c¸%¸¶
b§»cb¼:6¢¼: %¿¶78 ³ ¶ ³ ½ ±  ± º9¼¾¶ ³ 8¶
¸u» ³²± `± ¶
¸¥^aÀl ³ ¶*`Á¼ ³;  ° »7m^¸ ± ¹¶
·¸º ± ¹ ° »N ± »76¢¸ ± »
½ %b ±%±#³ ¼ ³ ·²¹ ±«  ¡¼¾¹ »
¹¹· ± ½p¼ ³  ° ¼¾¹§»r ± ¸*À  ° »7 z \  É^ ^¯5¼¾¹5º%¶ ³ ¹]» ³ ¶
¸ ¼ ³ º#¸ ± »
¹ ± ¹u`Á¼: ° ^ « ®°²± 6»
¹ uº*»
¹ ±  ± » ³ ¹  ° »7¸ ± ¹]¶
·¸º ± ¹jº%¶ ³ º ±#³ ¸]»7¼¾¶ ³ 6¾¶*` ± ¸¹  °²± ½ ±  ± º9¼¾¶ ³ D¶*` ± ¸ ¶78  °²± ¹ ± ¸ ± ¹¶
·¸º ± ¹* Ã *É     % Ã     * «  ³  °²± ¶  °²± ¸ ° » ³ ½À, °²± ²¸¹ º*»
¹ ±  ± » ³ ¹  ° »7  °²± ½ ±  ± º9¼¾¶ ³D¶*` ± ¸¶78 °²± ¸ ± ¹¶
·¸º ± ¹ ½¶ ± ¹ ³ ¶  ½ ±  ±#³ ½ ¶ ³  °²± ¼¢¸ º%¶ ³ º ±#³ ¸]»7¼¾¶ ³  Ã *É      % Ã       * «;®° ¼¾¹ ° %D¶  °²± ¹¼¾¹¼¾¹aº%¶   j¶ ³ 6:%5·²¹ ± ½5¼ ³  °²± 6¢¼: ± ¸]»7·¸ ±«C ¶` ÀÉ`Á¸¼:¼ ³;
ÄXÄNÅ¡Æ*ÇÉÈiÊÇ
     !!*"
	5c!#  R!!#;Â!#
z \  ^  ^¯a    \  ^¯n^ÁÀ  °²± 8¶ 6:6¾¶*`Á¼ ³; ¼¾¹Â¶
b]»c¼ ³²± ½ z \z \    \/ ^¯nÉ^ 
 
8 ¶ 6:6¾¶`Â¹ 1 	1     \  ^¯ «  ³ º#¸ ± »
¹ ±#³²± ¹]¹ ° %D¶  °²± ¹¼¾¹ »
½ ± ¶ ³ z \  É^ ^¯%¼ ± 6¾½¹ °²±½ ± º#¸ ± ¹ ±#³²± ¹¹Â¶78  \  ^¯ «;®°²±#³° ¶ 6¾½¹ °²± º%¶ ³ º*»É¼: %¶78
 \    z \ «
<>=XÄ?<>@
Unité de recherche INRIA Lorraine, Technopôle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LÈS NANCY
Unité de recherche INRIA Rennes, Irisa, Campus universitaire de Beaulieu, 35042 RENNES Cedex
Unité de recherche INRIA Rhône-Alpes, 655, avenue de l’Europe, 38330 MONTBONNOT ST MARTIN
Unité de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
Unité de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
Éditeur
INRIA, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)  	


  
ISSN 0249-6399
